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XXXV. 


The Monraty Wearuer Review is based on data from about 
3500 land stations and many ocean reports from vessels taking 
the international simultaneous observation at Greenwich noon. 

Special acknowledgment is made of the data furnished by the 
kindness of cooperative observers, and by R. F. Stupart, Esq., 
Director of the Meteorological Service of the Dominion of 
Canada; Sefior Manuel E. Pastrana, Director of the Central 
Meteorological and Magnetic Observatory of Mexico; Camilo 
A. Gonzales, Director-General of Mexican Telegraphs; Capt. 
I. S. Kimball, General Superintendent of the United States 
Life-Saving Service; Commandant Francisco S. Chaves, Direc- 
tor of the Meteorological Service of the Azores, Ponta Del- 
gada, St. Michaels, Azores; W. N. Shaw, Esq., Director Mete- 
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orological Office, London; H. H. Cousins, Chemist, in charge 
of the Jamaica Weather Office; Rev. L. Gangoiti, Director of the 
Meteorological Observatory of Belen College, Havana, Cuba. 

As far as practicable the time of the seventy-fifth meridian 
is used in the text of the Monraty Wearuer Review. 

Barometric pressures, both at land stations and on ocean 
vessels, whether station pressures or sea-level pressures, are 
reduced, or assumed to be reduced, to standard gravity, as 
well as corrected for all instrumental peculiarities, so that they 
express pressure in the standard international system of meas- 
ures, namely, by the height of an equivalent column of mer- 
cury at 32° Fahrenheit, under the standard force, i. e., apparent 
gravity at sea level and latitude 45°. 


FORECASTS AND WARNINGS. 


By Prof. ALrrep J. Henry, temporarily in charge of Forecast Division. 


The remarkable period of cold weather east of the Rocky 
Mountains which began in April came to a close in Texas, 
Oklahoma, Arkansas, and Louisiana in the early part of June. 
From the Lake region and the Ohio Valley eastward to the 
Atlantic it continued until about the middle of the month, 
thus completing a period of continuous cold weather in those 
districts which is unparalleled in the history of the weather 
service. Previous cold spells occurred in 1857, 1874, and 1875, 
but in these cases the cold weather did not extend into the 
month of June as in the present year. The effect of this cold 
weather was to greatly retard the growth of vegetation up 
to about the middle of the month. In Colorado and over the 
Rocky Mountain districts the cold weather of June prevented 
arapid melting of the snow, and as a consequence there will 
be an abundance of water for irrigating purposes. 

The month opened with a well-defined low (barometer, 29.50 
inches,) central in southern Indiana, and a high (barometer, 
30.10 inches,) central over New England. Altho pressure fell 
over New England and the Lake region, the center of this 
storm remained almost stationary for twenty-four hours, dur- 
ing which time a secondary center developed off the Virginia 
coast; in the meantime cloudy, rainy weather, with fresh 
northeast winds, prevailed over New England and the Middle 
Atlantic States and thence westward to Lake Michigan. Under 
the conditions as described, the temperatures ranged from 8° 
to 20° below the seasonal average thruout the region of east- 
erly winds. The secondary center which developed over the 
Virginia coast on the 2d soon became the main storm, and as 
such drifted slowly northeastward along the coast. Meantime 
the drift of the surface winds over New England, the Middle 
Atlantic States, and the Lake region continued from an easterly 
quarter; the weather was therefore cloudy and cold with occa- 
sional rain. | 

An explanation of the failure of the Ohio Valley low to 
move in its normal path would throw much light on the cause 
or causes of the cold weather. Such failure can hardly be 
ascribed to the interposition of high pressure over New Eng- 
land, since the barometer continued to fall in that district. 
A second fact, that as yet lacks explanation, is that a shift of 
the winds from easterly to southerly, which almost universaily 
causes a rise in temperature in Atlantic coast districts, gener- 
ally failed to do so during the continuance of the cold weather. 
For example, on the 5th a well-defined area of low pressure, 
with fairly steep pressure gradients, past eastward from the 
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Lake region to the mouth of the St. Lawrence. This storm 
caused the winds over New England and the Middle Atlantic 
States to shift to southerly, but the temperature did not rise 
as generally happens in a case of this sort. It would seem as 
if either the lower layers of the atmosphere were chilled to 
a great extent, both vertically and horizontally, or else the 
period of southerly winds was too short to actually transport 
warmer air from lower to higher latitudes. 

The change in the drift of the highs and lows which termi- 
nated the cool weather in northeastern districts occurred 
on the 16th. Three days previous to that date an area of high 
pressure appeared over Lake Superior and gradually worked 
south-southeastward so that by the 16th it had reached the 
Ohio Valley with its longer axis running northeast and 
south west. 

The significance of a southward as compared with an east- 
ward movement of an area of high pressure lies in the fact 
that the former gives an opportunity for the transfer of the 
balance of pressure from the north to the south, as a result of 
which the winds over the central valleys and northern dis- 
tricts become southerly and remain so until pressure in the 
northern part of the country again becomes greater than in 
the southern. 

Normal temperatures were reached in northeastern districts 
on the 17th and continued thereabout until the closing days 
of the month when a repetition of the pressure conditions 
which had occurred earlier in the month caused two days of 
cold, rainy weather, with easterly winds in New England and 
the Middle Atlantic States. 

A period of cold weather set in west of the Rocky Mountains 
on the 13th and continued with but little interruption until 
the 19th. During its continuance light to heavy frosts oc- 
curred in Nevada, Utah, northern Arizona, Colorado, and 
Wyowming and snow fell in the mountain districts of California, 
Oregon, Idaho, and Montana. A depth of 4 inches was re- 
corded at Bellview, Idaho, on the 22d instant. Light snow 
was also recorded at Cleveland, Ohio, on the 5th, and frosts 
occurred east of the Rocky Mountains, as follows: Week 
ending June 3, light to heavy frosts were general in the Lake 
region, Ohio Valley, New England, and the Middle Atlantic 
States, light frosts also occurring as far south as western 
North Carolina, northern Alabama, and Arkansas; week ending 
June 10, light frosts occurred in the western portion of the 
upper Lake region and in the lower Lake region; week ending 
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June 16, light frosts occurred in exposed localities in the lower 
Lake region, and the northern part of the Middle Atlantic 
States on the 12th and 13th. Light frosts occurred on the 
cranberry bogs of New Jersey on the 13th. 

Tornadoes occurred in Illinois, Indiana, and Kentucky on 
the 7th, and in Kansas on the 23d. 

Thunderstorms were unusually numerous in Iowa, Nebraska, 
South Dakota, and Maryland on the 24th, and in New England 
on the 25th and 26th. Heavy rains fell in Tennessee on the 
7th and 8th, and in Montana from the 20th to the 23d. 

The weather in the British Isles was for the most part con- 
trolled by depressions moving in from the Atlantic, of which 
there was almost a constant procession during the first half of 
the month. The temperature was below the normal and there 
was considerable rain. High pressure prevailed in Iceland 
until the 6th; after that date the barometer was relatively low, 
under the influence of the depressions which moved north- 
eastward over the British Isles. 

Pressure was continuously high at the Azores with the 
exception of the 7th to 10th. 

BOSTON FORECAST DISTRICT. 

The first half of the month was unseasonably cold, with 
much cloudy and unsettled weather. The conditions changed 
on the 18th, and during the remainder of the month the 
weather was quite pleasant, with the daily temperatures gen- 
erally above the monthly average. The mean temperature of 
the month, entire district, 62.2°, is 2.5° below the normal, and 
with the exception of 61.3° in 1902 and 59.5° in 1904, is the 
lowest for June during the last ten years. The precipitation 
was nearly normal. It was, however, unevenly distributed. 
The least rainfall was in Rhode Island and the greatest in 
Connecticut and in Maine. There were no severe windstorms 
during the month. Storm warnings were displayed on the 
Ist and on the 30th. Shipping experienced considerable 
delay and inconvenience from fog during the first half of the 
month.—J. W. Smith, District Forecaster. 

NEW ORLEANS FORECAST DISTRICT. 

No special warnings were issued. There was no general 
storm along the Gulf coast during the month. Temperature 
conditions were moderate. The rainfall was deficient over the 
greater portion of the district.—J. M. Cline, District Forecaster. 

LOUISVILLE FORECAST DISTRICT. 

The month as a whole was cool; over a large portion of the 
western half of the district it was also dry. The rainfall at 
Louisville was the least for any June during the last thirty- 
six years. In the eastern half of the district, however, the 
monthly rainfall was normal, and in many places considerably 
in excess, altho mostly made up of a few heavy thundershowers. 
A number of damaging rains and one or two cloud-bursts 
occurred locally in Kentucky the first part of the month. The 
most damaging of these occurred the night of the 7-8th, when 
the town of Gradyville was practically wiped out of existence 
and 21 lives lost, due to a cloud-burst flooding Big Creek 
suddenly and sweeping away houses and people before the 
inhabitants became aware of the danger. 

There were one or two quite cool periods but no frosts; also 
no unusually high temperatures occurred. —F. J. Walz, District 


Forecaster. 
CHICAGO FORECAST DISTRICT. 


Storms of moderate intensity visited the upper lakes on the 
lst, 4—5th, 10—11th,and 30th. Lake interests were forewarned 
regarding these storms, and no marine casualties due to stress 
of weather have been reported. 

Following the occurrence of frost in the Northwestern 
States on the 5th, temperatures did not exhibit notable fea- 
tures. Rainfalls were rather frequent and usually occurred 
in connection with thunderstorms.—Z. B. Garriott, Professor 


of Meteorology. 
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DENVER FORECAST DISTRICT. 


No special warnings were issued. The month was cool thru- 
out the district, the deficiency in temperature being marked 
in New Mexico, western Colorado, and Utah. Several light 
frosts were noted in western Utah, and light to killing frosts 
at stations of high altitude. Rainfall was distributed irregu- 
larly, less than the normal occurring in sontheastern Wyoming, 
central Colorado, and in Arizona, and an excessin the remain- 
der of the district. Dry weather in the central mountain 
region, and especially the prevailing low temperatures acted 
as a check on the melting of the snow; and instead of the snow- 
fed streams reaching unusually high stages, as might reason- 
ably have been expected from the amount of snow on the 
upper drainage basins, the melting was relatively gradual. 
While high stages were general from the middle of June, the 
usual time of the maximum flow, the stages reached were not 
destructive. At the close of the month the highest point had 
not been attained in the upper reaches of many of the streams 
rising near the Continental Divide. H. Brandenburg, Dis- 
trict Forecaster. 

SAN FRANCISCO FORECAST DISTRICT. 

The month was abnormal in the matter of rainfall, but 
about normal in temperature. At San Francisco the rainfall 
amounted to 1.28 inches, which is, with one exception, the 
largest June rainfall shown in a record covering fifty-seven 
years. In June, 1884, conditions were somewhat similar to 
those of the present year. The month began with unsettled 
weather in the northern portion of the State and there were 
frequent thunderstorms in the mountains. The pressure con- 
tinued low over the Pacific slope for the first six days. The 
rain area seemed to move slowly southward and eastward, 
clear weather prevailing after the 8th. There was a return of 
the unsettled conditions on the 11th, and light rains were 
general in California and Nevada until the 15th. There was 
a heavy snowfall in the Sierra on June 11 and the amount 
on the ground at Summit was increased from 48 to 59 inches. 
The latter half of the month was more normal altho there were 
thunderstorms in the north on June 21 and 22. 

There were no frost nor storm warnings issued during the 
month.—A. G. McAdie, Professor and Forecast Official. 

PORTLAND, OREG., FORECAST DISTRICT. 


There was but one storm of note during the month and it 
made its appearance off the Washington coast the evening of 
the 9th, and moved slowly northeastward. The disturbance 
caused general rains in this district for two days and unusu- 
ally high winds for the season. Timely warnings were issued 
for the storm and no damage of consequence resulted there- 
from. Light frost occurred in the interior of the district on 
several nights for which warnings were issued the previous 
morning. 

The S. S. President sent this office the first wireless weather 
report ever received in this district at 10 p. m., June 18, 1907. 
The observation was taken in latitude 52° north and longi- 
tude 142° west, which is about 1100 miles northwest of Port- 
land, Oreg. 

The annual rise in the Columbia River was featureless. 
The river rose at Vancouver, Wash., from 18.5 feet on the Ist 
to 20.1 feet on the 10th. It then fell slowly and reached a 
stage of 17.3 feet at the end of the month. It is still above 
the flood stage at Vancouver, Wash., and Portland, Oreg.—£. 
A. Beals, District Forecaster. 

RIVERS AND FLOODS. 

The floods of the month were more or less local in character. 
In no instance was the stage of water abnormally high, and 
nowhere were the losses and damage of great amount, except 


in western Montana and that portion of the Red River water- 
shed lying in northwestern Louisiana above Shreveport and 
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in southwestern Arkansas. The floods in western Montana 
were caused by heavy rains that fell from June 20 to 23, in- 
clusive, and much damage was done to growing crops, rail- 
roads, and bridges. The Red River flood was due to heavy 
rains over the upper watershed between May 24 and 31, 
Arthur City, Tex., reporting a fall of 7.20 inches on May 31. 
The highest stage reached at Fulton, Ark., was 31.5 feet, 3.5 
feet above the flood stage, on June 4, and that at Shreveport, 
La., 26.9 feet, 2.1 feet below the flood stage, on June 13. The 
first warning, issued on May 27, was to the effect that a stage 
of 30 feet was probable at Fulton in about five days, and all 
interested were advised to take steps to protect their property. 
Supplementary warnings were issued on May 28 and June 2. 
The failure of the river to reach the flood stage at Shreveport 
was doubtless due to the comparatively dry condition of the 
bayous, lakes, and the low country between Fulton and Shreve- 
port, as well as to some breaks in the new levees in the State 
of Arkansas, south of Fulton. 

The losses in crops, principally cotton, are estimated at over 
$500,000, of which about three-fourths were in Arkansas, and 
one-fourth in Louisiana north of Shreveport. No levee breaks 
were reported in Louisiana, but much damage was inevitable 
as thousand of acres of unprotected lowlands in Louisiana are 
cultivated. There was no loss of live stock, a very important 
matter in this section, as the warnings gave all ample time in 
which to remove all portable property. 

The next floods in point of importance were those in some 
of the Texas rivers. Flood stages were general except in the 
Brazos and upper Colorado, and considerable damage was 
done to crops, bridges, etc. Warnings were promptly issued 
for these floods, and they were highly commended by all in- 
terested, especially by those residing along the Trinity River 
where the floods were most pronounced and persistent. 
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Heavy rains on June 1 caused a moderate flood in the James 
River east of Scottsville, Va., for which warnings were issued 
on June 2. Some docks at Richmond were covered for a time, 
a few cellars filled, and some meadow lands overflowed, but, 
aside from the inconvenience, no damage was done, as all 
movable property had been placed beyond reach of the water. 
The highest stage reached at Richmond was 14.7 feet, 2.7 feet 
above the flood stage, on June 3. Another flood of still more 
moderate character occurred on June 15 and 16 as a result of 
heavy rains on June 13 over the upper watershed of the James 
River. The usual warnings were issued, the usual conditions 
were experienced, and no damage was done. 

There were also short floods of a minor character in the 
lower Roanoke, the Wateree, Santee, lower Wabash, and the 
Missouri River east of Kansas City, for which warnings were 
issued at the proper times. The annual rise of the Columbia 
River ended with a stage of 34.1 feet, 5.9 feet below the flood 
stage, at The Dalles, Oreg., on June 5, and with a stage of 
20 feet, 6 feet above the flood stage, at Vancouver, Wash., 
from June 5 to 7 and 9 to 11, all inclusive. The highest stage 
reached at Portland, Oreg., on the Willamette River, was 19.2 
feet, 4.2 feet above the flood stage, from June 6 to 8, inclusive, 
and on June 10. 

The highest and lowest water, mean stage, and monthly 
range at 291 river stations are given in Table VI. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart I. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissipi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—H. C. Frankenfield, Professor of Meteorology. 


SPECIAL ARTICLES, NOTES, AND EXTRACTS. 


TORNADO AT WILLS POINT, TEXAS, MAY 25, 1907. 


[The following items are copied from the Wills Point (Texas) 
Chronicle, issued May 30, 1907.]} 

At 6:20 o’clock Saturday evening [May 25] * * * a 
tornado past over the eastern portion of Wills Point. Every- 
thing in its path was literally destroyed, three lives were taken, 
twelve people injured, and much property damaged on either 
side of the route traveled by the tornado. 

This fury of wind formed about two and a half miles south 
of the town in the Brown pasture. Parties saw it when it 
seemed to be but little more than an ordinary whirlwind, but 
as it moved it increased in size and destructiveness. 

This infant giant was first seen south of the Brown big barn. 
It seemed to follow the course of a ravine for some distance 
west, then turned north, a little east. Several times it seemed 
to veer in its course. Had it gone due north from its place 
of formation it would have gone well to the east of the town; 
had it proceeded upon the course when it first veered to the 
west it would have mist the town some distance. As it was it 
past over the eastern portion of Wills Point. * * * 

The tornado moved slowly, as if to deliberately destroy 
everything in its path, but at the same time give the people 
ample opportunity to escape. This whirling demon was seen 
long before it reached the town, and, like the picture of some 
giant hand with the finger pointing ever toward you, it lookt 
to each person who saw it as if it were coming directly toward 
him There was a hasty retreat to storm cellars, and to this 
fact alone is due the marvelous escape of so many people. As 
the tornado gradually approached, and as its course was known, 
hundreds of people watched it; the awe-inspiring scene, with 
its mighty roar and its whirling black top, as tho a hundred 
furnaces were in blast at one time, can never be forgotten. 
The air was filled with débris, and those who watched the prog- 


ress of the storm did so with bated breath, knowing it was 
leaving death and destruction in its wake, yet they were power- 
less toaid. * * * 

A heavy rain, accompanied by some hail, preceded the storm, 
but there was no rain during its passage thru the town, and 
in a short time after it was comparatively clear. * * * 

It was at first generally thought that the storm gathered on 
the Brown ranch, two and a half or three miles south of town, 
but the observations of a number of people seem to bear out 
the idea that it originated much farther south At least it was 
first seen near the homes of Spikes and Wilson, 6 miles south 
of town. It was in its infancy there. Parties at the Brown 
barn saw it also when it was quite small, and it was then thought 
to have originated there. C. J. Simmons, living a mile and a 
half west of Myrtle Springs, saw it form from his home. 
[Myrtle Springs is 11 miles southeast of Wills Point.) It 
appeared to him to be some 6 miles west of his house, and 
there seemed to him to be two or three smaller ones that finally 
united. He described it as having the appearance of a smail, 
black cloud of peculiar aspect rising in the air and whirl- 
ing rapidly. Each time it rose there would be a long tail to 
it, but in the whirling that would disappear until it made dips, 
when the tail would again appear. After several dips and 
rises and the consolidation of several smaller ones it began to 
move forward. Mr. Simmons and his brother watched it till 
it past over Wills Point and out of sight beyond. * * * 

Where the fury finally expended itself is not known here. 
Emory [18 miles northeast of Wills Point] was visited by a 
tornado about the same hour, but it is certain that it was not 
the same one. * * * 

A lace curtain was found about 7 miles north of the town. 
To the curtain was pinned a post-card that showed it came 
from one of the houses destroyed in town. * * * 
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A dispatch from SulphurSprings, * * * 35 milesnorth- 
east of Wills Point, reports that J. B. Pickett and D. N. Rape, 
living 10 miles south of that place, found several pictures 
[ photographs} which they brought to town. These are sup- 
posed to be from Wills Point. * * * There was acanceled 
check for a small amount on a Wills Point bank picked up 
* * * 2) miles northwest of town. * * * 

From Emory (it is reported) an old letter was picked up 
to-day * * * addrest to Wills Point, showing it had been 
blown from that place. [i.e., from Wills Point, 18 miles north- 
eastward to Emory.| * * * 

From Martins Mill, 23 miles south-southeast of Wills Point, 
it is reported that Saturday afternoon [May 25], between 4 
and 5 o'clock, while the people of Martins Mill were engaged 
in observing a tornado raging in the forest between Martins 
Mill and Walton, some one noticed a funnel-shaped cloud with 
a smoky appearance forming about 1 mile south of that place. 
{ Walton is 5 miles southwest of Martins Mill]. Only a glance 
was necessary to see that it was a tornado making its way 
directly toward thetown. * * * It traveled in a northerly 
direction, passing * * * west of the residént section 
of the village, the business section lying directly in its 
course. * 

From Canton, 13 miles south-southeast of Wills Point, it is 
reported that Saturday afternoon, about 5:30 o’clock, there 
was visible to many of the citizens a tornado cloud, formed in 
the southwest. The cloud seemed to divide, one portion going 
in an easterly direction, visiting the neighboring village, 
Martins Mill, situated 11 miles southeast of Canton. * * * 
The storm traveled on, taking a northerly course, visiting Rast 
Community [2 miles north of Martins Mill). * * * 

From Colfax, 19 miles southeast of Wills Point, it is reported 
that late Saturday afternoon a terrible tornado * * * past 
a few miles west of the place. * * * 


Two photographs of the tornado were forwarded by Mr. D.S. 
Landis, in charge of the local office of the Weather Bureau at 
Fort Worth, Tex. They were taken by Mr. George Alford, 
of Wills Point. 


Fie. 1.— The tornado cloud of May 25, 1907, passing thru Wills Point, 
Tex. The camera faced east-northeast; the cloud is distant about 500 
yards and is moving northeast. 
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Fig. 2.—The tornado cloud of May 25, 1907, receding from Wills Point. 
Tex. The camera faced north-northwest; the cloud is distant about 3 
miles and is moving northeast. 


NOTES FROM THE WEATHER BUREAU LIBRARY. 


By C. Firznven TaLman, Assistant Librarian. 


The report of the Transvaal Meteorological Department for 
1906, issued in 1907, shows that 375 stations in the Transvaal 
and 1 in Rhodesia were reporting to the central station at 
Johannesburg, an increase of 86 in one year. Of these 32 were 
equipped with barometers. All the observers except at the 
central station are volunteers or are attached to other govern- 
ment departments, and receive no remuneration for their mete- 
orological work. 


Mr. Alexander Watt has been elected meteorological secre- 
tary of the Scottish Meteorological Society to succeed the late 
Dr. Alexander Buchan. 


A letter from Sydney Observatory states that the several 
state meteorological services of Australia are to be brought 
under the central authority of the federal government about 
the end of this year. Since July, 1906, the meteorological 
department of Sydney Observatory, which controls meteoro- 
logical work thruout New South Wales, has been independent 
of the jurisdiction of the government astronomer, under whom 
it was formerly placed. 


As a consequence of the great Valparaiso earthquake of last 
year the Government of Chile has invited Count Montessus de 
Ballore to establish a seismological service in that country. 


The Chilean Government has just published the seventh 
annual volume of ter-daily observations at its coast stations.' 
We note the establishment of a station at Punta Arenas, on 
Magellan Strait, the observations dating from January 1, 1905. 
This is of special interest because several earlier series of 
observations at Punta Arenas, dating from 1853, have been 
marked by important discrepancies and the climate of this 
region has not yet been satisfactorily established. (See 
Meteorologische Zeitschrift, Bd. 8, 1891, p. 352-354). The 
Chilean service maintains two other stations on Magellan 

'Anuario del Servicio meteoroléjico de la Direccion del territorio 
— Tomo sétimo, correspondiente al afio 1905. Valparaiso, 
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Strait, viz, Islote de los Evanjelistas and Punta Dungeness, at 
the west and east ends of the strait, respectively, and the ter- 
daily observations of all three stations are published wn ertenso. 


The Indian Meteorological Department has prepared a series 
of pilot charts of the Indian Ocean, in the form of an atlas, 
showing the normal monthly conditions as regards pressure, 
winds, and currents for the region north of latitude 12° south. 
This work is to be published shortly. 


The Indian Meteorological Department has been experi- 
menting with a special form of recording barometer to register 
without attention four months at a time. If the apparatus 
proves successful it is intended to install it on the summit of 
Chur Peak, which is inaccessible during the winter months, and 
by the help of an observer at an inhabited station lower down 
the mountain to secure accurate information regarding vertical 
pressure gradients. 


Symons’s Meteorological Magazine for June, 1907, contains 
some particulars regarding the proposed removal of the Eng- 
lish Meteorological Office from its present rather cramped 
quarters in Victoria street to anew building in South Kensing- 
ton, in the vicinity of the notable group of buildings devoted 
to the arts and sciences which includes the Natural History 
Museum, the Victoria and Albert Museum, and the Imperial 
Institute. The Meteorological Office is to be housed under 
the same roof with the District Post and Telegraph Office for 
South Kensington. This arrangement will do away with the 
necessity the office is now under of maintaining private tele- 
graph wires and a staff of telegraph clerks, as all the tele- 
graphic work will be done by the post-office staff in an adjoin- 
ing room. We do not doubt, however, that the loss of the 
Meteorological Office as a near neighbor will be felt by the 
Royal Meteorological Society, which is domiciled at 70 Vic- 
toria street; while, reciprocally, the Office will miss the close 
proximity of the extensive and well-administered library and 
archives of the Society. 


At the New York meeting of the American Physical Society, 
March 2, 1907, a paper was read by C. C. Trowbridge entitled, 
“On atmospheric currents above 50 miles from the surface of 
the earth.”* The region in question is far above the highest 
levels attainable by kites and balloons, and the author states 
that its currents can be studied only by observations of meteor 
trains. He has tabulated the results of 61 observations of 
meteor train drift; and these show that in middle latitudes 
the drift of the trains at great altitudes is not steadily to 
the eastward, as might have been supposed, but may be in 
any direction, tho an easterly movement predominates. 


On April 14, 1907, Dr. Stefan C. Hepites, the founder and 
first director of the Meteorological Institute of Roumania, was 
relieved of the active administration of the institute, at his 
own request, after a service of twenty-three years, and ap- 
pointed honorary director. Mr. I. St. Murat succeeds him as 
director. Doctor Hepites will continue to take part in the 
purely scientific work of the institute. 


Mr. ©. J. Hering, a veteran meteorological observer of 
Dutch Guiana, died May 30 last, at the age of 78. Mr. Her- 
ing was observer for the Smithsonian Institution as early as 
1857, and afterward made observations for the United States 
Signal Service, the Meteorological Institute of the Nether- 
lands, and the Bureau Central Météorologique de France. 


The accompanying chart, fig. 1, shows the distribution of 
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the meteorological stations which the Germans have recently 
established in and near their colony of Kiaochau, China. At 
the central station, Tsingtau, observations have been made 
since July, 1898, and these have been published periodically 
in the Annalen der Hydrographie (Berlin); also, in part, in 
Heft IX of Deutsche Uberseeische Beobachtungen, issued by 
the Deutsche Seewarte at Hamburg. All the Tsingtau obser- 
vations are to be brought together in Heft XV of the latter 
publication. Heft XIV, which has just appeared, contains the 
complete series of observations to the end of 1904 for all the 
stations except Tsingtau. 
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Fie. 1.—German meteorological stations in China. 

Doctor Heidke, of the Deutsche Seewarte, has kindly com- 
municated to us the location of the station Schatzykou—which 
is not shown on any map in the Weather Bureau Library. 
The rest of our chart is based upon the official Karte von 
Ost-China, issued by the Cartographic Section of the Royal 
Prussian Survey, 1901. 


RELATIONS OF THE U.S. WEATHER BUREAU TO THE 
RAILROAD MAN. 


We copy the following items from the address of Mr. H. W. 
Richardson, local forecaster, Duluth, Minn., before the North- 
ern Railway Club on December 28, 1906: : 

During this century meteorology has made great advance 
and it is now accorded a place in the very front rank of the 
sciences. From a small beginning the Weather Bureau has 
grown constantly larger and more efficient. Insurance and 
other experts figure that it returns $20,000,000 or more each 
year in property saved to the people. And this on an annual 
investment of about $1,500,000 ought to be considered a fairly 
good proposition as regards dividends, even by railroad men, 
who, as most of us are led to believe, are so skilled in the art 
of altitudinous finance that they can even extract money or 
its equivalent from the commonest grade of aqua pura. And 
vessel experts also state that their losses are now only 25 per 
cent of what they would be without the storm warnings. 

In railroad construction some of the important considera- 
tions are the facts regarding temperature and precipitation 
averages and extremes. Culverts must be made which will 
suffice to carry off flood water due to heavy snow or rain, and 
bridge construction must be such as will withstand the effects 
of flood and ice. Consideration must also be given the possi- 
bility of landslides due to torrential rains. The matter of tem- 
perature extremes constitutes a very important item, as iron 
and steel are very often greatly affected by contraction and 
expansion. Besides temperature conditions also materially 
affect the tensile strength of metals. 

In all structural metal work climatic data play an important 
part, and due allowance must always be made for the action 
of temperature as well as wind force. In the first Brooklyn 
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bridge, for example, the variation due to the effect of tem- 

rature amounts to 3 feet vertical at the center each year. 
The river span also rises and falls each day under diurnal 
variation of heat and cold. The iron work of the bridge is 
practically in four parts, and when they expand with the heat 
the parts slide one past the other and thus correct what other- 
wise might prove a serious fault. 

Peculiar climatic conditions often promote the corrosion of 
metals, and this effect may be induced by moisture or atmos- 
pheric electricity, or conditions that favor development of elec- 
trical action in the metal parts. 

The heaving effects due to frost in the ground must be 
allowed for in all construction work, particularly in the foun- 
dations of bridges and trestles. This is determined by the 
character of the ground and the severity and frequency of low 
temperatures and the length of the winter period. 

In cases of expected heavy rain, snow, sleet, windstorms, or 
floods, traffic is regulated accordingly, and weak points along 
the line are patrolled even more rigidly than usual in order to 
avert possible washouts or broken rails, or give timely warning 
steel @ uch a calamity actually occur. 

When a severe cold wave is anticipated, consignments of 
perishable goods may be either refused or carried at shipper’s 
risk, or heaters are provided for the cars, or they are round- 
housed, or perhaps the goods may be either immediately re- 
moved from the car, or transferred to another and safer type 
of car. At such times the weight and length of trains must 
be diminished, as the steaming efficiency of an engine is less 
in cold than in warm weather. 

For many years, during cold weather, particularly near the 
close of the navigation season, the shippers of iron ore in this 
section have experienced more or less trouble on account of 
frost penetrating the ore. 

When freezing occurs the best known expedient at present 
is to thaw the ore by steam, and that is necessarily an expen- 
sive and tedious process. Besides frozen ore also means 
aggravating delays in the loading of vessels, The delay of a 
few days now and then means the loss of a trip or two and 
consequent financial loss to the vessel operator, while if a 
large number of boats miss a trip or two in a season because 
of such trouble the results might be far-reaching. 

Some three or four years ago the writer conceived the idea 
that this matter was, to some extent, capable of better regu- 
lation as far as the weather was concerned, and with that end 
in view the subject has been very carefully studied. From a 
rather crude arrangement at the start the scheme has been so 
elaborated and expanded that at present forecasts in consid- 
erable detail as to temperatures and storm conditions are daily 
furnished each ore dock and each ore railroad superintendent, 
as well as the principal mining companies. 

The aim has been to make the forecasts as reliable and as 
useful as our capabilities and utilities will permit, endeavoring 
to so gage the forecasts and their distribution as a coopera- 
tive feature that the railroads can have plenty of manageable 
ore at docks during a mild spell in the frost season, while 
during very cold and stormy weather to aid them through 
this information in maintaining a nice balance between the 
mines and docks as regards sufficient fresh and relatively 
warm ore at docks or en route to meet vessel tonnage, and to 
keep down to the very lowest minimum the necessity of steam- 
ing, by curtailing shipments to docks during unusually critical 
periods. Storms, you know, sometimes delay expected vessels, 
and that in itself sometimes results in much mischief; for if 
the weather is cold enough this miscarriage of schedule may 
result in train loads of frozen ore. 

During the critical period of this last season, the ore hand- 
ling problem was generally worked out very satisfactorily as 
regards dispatch. This, of course, is due to increased perfec- 
tion in railroad organization and equipment. From my own 
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standpoint I think those engaged in this trade are to be con- 
gratulated on their intelligent application of the weather fore- 
casts, for many of the situations that at times confronted them 
required the very highest quality of business judgment and 
quick action to forestall the elements. 

- It is not claimed that the scheme is yet perfect, nor that 
our forecasts are infallible, but we hope to effect improve- 
ments from time to time, and, if possible, keep pace with the 
wonderful development of this traffic so far as the weather is 
concerned. If, instead of your having to thaw 5 per cent (or 
whatever the average figure has been) of all the ore shipped 
in the frost season, we can assist you to reduce that to 2 per 
cent (un allowance chargeable to storm-delayed vessels, rail- 
road schedule interruptions, or weather forecast errors), we 
shall surely feel justified in believing that we have rendered 
you a service. 

An arrangement that would effect a considerable improve- 
ment locally would be the creation of what one might term a 
railroad-weather clearing house. That is to say, one or more 
railroad officials at selected: points might be designated to 
whom we could telephone our daily forecasts and warnings, 
these officials or employees in turn to distribute the infor- 
mation to other offices. In this way a large area could be 
quickly and efficiently covered. Through the courtesy of Mr. 
McGonagle this method is already in operation in the Wolvin 
Building. 

Both the Duluth & Iron Range and the Duluth, Missabe & 
Northern railroads telegraph the daily forecasts and warnings 
to their important stations. This feature might be adopted 
with advantage by all the other railroads in this section. It 
would more than pay for itself in connection with railroad 
operations and convenience to people along the line. 


LEGAL DECISIONS AS TO CYCLONES. 


We have already had occasion to publish several legal deci- 
sions bearing on the work of the Weather Bureau or the use 
of meteorological terms. In a recent article on insurance 
we especially urged that if a policy is to protect one’s prop- 
erty from wind, lightning, waves, or other meteorological phe- 
nomena, then the fact should be explicitly stated without any 
reference to cyclones, tornadoes, hurricanes, thunderstorms, 
or any other general meteorological terms. The importance 
of this caution is well illustrated by the extensive and expen- 
sive suit, resulting in an appeal to the United States Circuit 
Court of Appeals, Eighth Circuit, for the District of Minne- 
sota, May, 1906. 

We copy the following opinion in this case, No. 2375, in full 
from the official records of the circuit court as delivered by 
Judge Philips, May, 1906. 


The Maryland Casualty Company, plaintiff in error (herein- 
after for convenience designated the defendant), issued its 
policy of insurance to the defendants in error (hereinafter for 
convenience designated the plaintiffs), for a term of one year 
beginning the 7th day of June, 1904, and ending June 7, 1905, 
whereby the defendant insured the plaintiffs— 

“against direct loss or damage to property owned by the 
assured and described in the said schedule and also for loss 
from liability of the assured for damage to merchandise held 
in trust or on commission or sold but not delivered by being 
removed, situate on that part of the premises occupied by the 
assured as described in said schedule, and caused, during the 
term of this insurance, by the accidental discharge or leakage 
of water from the automatic sprinkler system now erected in 
or mpoe the building occupied wholly or partly by the assured 

* ; but the total aggregate liability of this company 
ean ‘shall in no event exceed $25,000 ” 

The policy, however, was made subject to certain specified 
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conditions. The ninth condition, which is the subject matter 
of this controversy, is as follows: 

“This policy does not cover loss or damage resulting from 
any leakage occurring at any point outside of the inner sur- 
face of the cellar floor or walls; nor resulting from the explo- 
sion, rupture, collapse or leakage of steam boilers or steam 
pipes; nor resulting from any interruption of business or stop- 
page of any work or plant; nor resulting from freezing; nor 
resulting from fire or violation of law; nor resulting from or 
caused by the willful act of the assured, nor by the neglect of 
the assured to use all reasonable means to save and preserve 
the property insured hereunder; nor resulting from or caused 
by invasion, insurrection, riot, civil war or commotion or mili- 
tary or usurped power, or by order of any civil authority; nor 
resulting from or caused by earthquakes or cyclones or by 
blasting or explosions of any kind, or by the fall or collapse 
of any building or buildings, or part thereof.” 

On the 20th day of August, 1904, between 8 and 9 o’clock 
p- m., the city of St. Paul was visited by a windstorm which 
did injury to the plaintiffs’ building, breaking the pipes of the 
automatic sprinkler, whereby the goods in the store were 
flooded by the freed water, doing damage to an extent of over 
$25,000. For the recovery of this alleged loss suit on the 
policy against the defendant was brought. To this action 
defendant interposed the principal defense that said injury 
resulted from a cyclone, and was, therefore, excepted from the 
operation of the contract of insurance. On trial to a jury the 
plaintiffs obtained a verdict in the sum of $26,225, for which 
judgment was rendered, to reverse which the defendant prose- 
cutes this writ of error. 

The controlling question presented for determination is 
whether or not the windstorm occasioning said loss was a 
cyclone within the meaning of the policy. A brief summary 
of the work of that storm will disclose its character. 

The cloud which contained its fury was first observed by 
Professor Whitebreicht, the head of the Mechanics Arts High 
School of the city of St. Paul, who was at his cottage at Lake 
Minnetonka, about 35 miles from St. Paul. He testified that 
between 8 and 9 o'clock p. m. of August 20, 1904, his atten- 
tion was directed to the threatening clouds, which he described 
as a “great large cloudy-mass, balloon in shape, and coming 
down to a decided point at the bottom, as observed from the 
lake, to the southeast of the portion we were occupying”. It 
moved down the lake toward St. Paul and was apparently mov- 
ing with the wind, and without evidence of revolution; “it 
was an oblong balloon, decidedly oblong, with a pendant”. 
He testified that it struck his house, broke a large pane of 
glass, 30 to 40 inches square, removed the frame work of the 
screens, driving one with such force against a table as to punch 
a hole in it. It blew down the chimney of his house, and a 
maple tree eighteen inches in diameter, taking off the whole 
top and taking it 60 feet diagonally across the cottage without 
striking the roof. It blew in the windows and took off the 
roof of an adjoining cottage; turned a large barn around at 
an angle of 45°, taking off the roof and scattering the contents. 

When it reached the vicinity of the city of St. Paul it carried 
out spans of the steel and iron bridge spanning the Mississippi 
River, precipitating them to a considerable distance, and did 
great damage to trees and houses on an island in the river. 
It struck the city at the north bank of the river, and its general 
course, with some eccentric divergencies, was from southwest 
to northeast, covering a pathway of 300 feet or more in its 
sweep. Near the river the destructive force of the storm made 
its first impression upon the city. It blew from a railroad 
track and overturned box cars. It wrecked the Imperial 
Theater and demolished the Tivoli Concert Hall, killing some 
people therein. In its pathway through the city it smashed 
windows of various sizes and strength, blew down signs and 
took off cornices from buildings, scattering their fragments 
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in large quantities over the streets. At Third street it raised 
and dropped a sky light 50 feet square which covered the 
open court of the Pioneer Press Building; blew in its windows 
on the Fourth street side, creating some consternation among 
the inmates of the building. It unroofed the Davidson block 
at the corner of Fourth and Jackson streets. It leveled to 
the ground the freight depot of the Chicago, Milwaukee & 
St. Paul Railway. At Smith Park it broke, blew down, and 
uprooted a large number of trees. It carried off the top of 
the brick building occupied by a wagon company, the roof of 
which, after being blown off, dropped back on the remaining 
building. At another place in the vortex of its pathway it 
took out a section of the wall of a brick building. On the 
next street it wrecked into fragments a frame church building. 
In Lafayette Park locality chimneys were toppled over, some 
buildings were demolished, and trees in and about the park 
were broken and uprooted. It is true that the evidence tended 
to show that most of the trees about the park were compara- 
tively young and those blown down were easily restored in 
place by the park commissioner. On the hill farther on the 
destruction to houses and property was marked. In places 
sidewalks were lifted up on either side of the street and 
tumbled in mass in the center of the street, showing the 
eccentric motion of the wind. One sidewalk was lifted into 
the air, carried over a stonewall fence, and deposited a hun- 
dred feet or so ina yard. Telephone and telegraph poles of 
great size and strength were blown down, broken off, and 
twisted in different directions. One house, as shown by a 
photograph in evidence, was blown diagonally around, entirely 
off of one corner. Some of the trees, broken or twisted off 
and uprooted, were of large size and apparent great strength. 

While it is to be conceded that the direction in which the 
trees fell was generally in that of the storm, yet as evidence 
of its concentric motion trees standing in opposite positions 
fell with their tops together. The limbs of trees had the 
appearance of being twisted off. 

As indisputable proof of the effect wrought by this narrowly 
confined windstorm, the street, park, telegraph, and telephone 
inspectors and repairers were all out as early as the light of 
the next morning would admit to look after the injury done 
on their respective lines and beats. So piled up were some of 
the streets with débris, trees interlaced with tangled telephone 
and telegraph poles, that at places the inspectors were unable 
to drive through the streets, according to their testimony. 

This storm was traced some twenty miles or more beyond the 
city, and its energy and violence were marked in the throw- 
ing down of fences, the breaking of trees, and demolition of 
or injury to buildings. 

As a circumstance indicating its alarming character, and as 
evidence of the impression it made upon their minds, news- 
paper men in their respective offices were thrown into excite- 
ment, and as soon as the storm sufficiently abated reporters 
went out in the night and early the next morning to observe 
its work of desolation, and so impressed were they with its 
character that all the newspapers of the city, perhaps with one 
exception, the next day in their issues described the city as 
swept by a cyclone of great violence. Conceding the criticism 
of plaintiffs’ counsel that newspaper reporters may be given 
to sensational exaggeration, the fact remains that the storm 
was of such a character that notwithstanding what may be 
assumed to be their city pride to have the outside world 
understand that their beautiful city was immune from things 
that maketh afraid, they did publish the alarming impressions 
made upon them by the storm. 

Superadded to all this is the testimony and the report of 
Mr. Oliver, in charge of the Weather Bureau at the city of St. 
Paul. After an examination of the work of this storm in the 
city he sent in his report to the Department at Washington. 
In the official report he stated that a heavy rain began during 
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the morning before, attended with thunder; that it was clear 
early in the forenoon but at 10 a. m. it became cloudy; at 7:45 
p- m. a thunderstorm began without any noticeable premo- 
nition except that the air was quite sultry; that the clouds 
were of a yellowish tinge; and it assumed proportions of a 
severe storm at 9:45 p. m. The wind blew at a rate of 90 
miles per hour from the northwest; and at 9:52 p. m. the ane- 
mometer and wind-vane supports were blown down, which 
ended further registration of the direction and velocity of the 
wind. The receiver and cover of the rain gage were blown 
away. The storm, which was about two and one-half miles in 
length and about 300 feet in width, entered the city from the 
southwest, destroying two spans of the high bridge; crossing 
Harriett Island, on which are located the public baths, it did 
much damage to shade trees and parts of the building. He 
then stated the damage to the Tivoli Hall and Empire Theatre, 
as heretofore stated. His report continues as follows: 

“The storm then moved in a northeasterly direction across 
the business portion of the city, doing damage to business 
blocks, breaking glass, unroofing buildings, uprooting and 
breaking shade trees in two of the public parks and along the 
streets; some dwellings and school houses and churches in 
the line of the storm were either entirely destroyed or greatly 
damaged. 

“The distribution of débris along the path of the storm and 
the direction of the uprooted trees, especially in the parks, 
clearly showed the presence of a whirl. The wind in passing 
evidently rose above some portions of the city in its path, doing 
slight damage, then descending to the earth with its besom 
of destruction. 

“There was some hail about the size of a pea from 9:48 to 
9:52 p.m. The lightning was constant and vivid. The esti- 
mated value of the property destroyed is $500,000. The fol- 
lowing persons were killed: Hocanson, Louis F., 586 Brunson 
street, killed at Tivoli; Kventon, Geo., 579 Toronto avenue, 
killed at Tivoli; Robinson, Viola, killed at House of Good 
Shepherds. * * * 

“The barometer did not indicate any inordinate disturbance 
of the air during the afternoon and evening, but at about the 
time the storm struck it fell very suddenly, the barograph indi- 
cating a fall of from .75 to .24 in a very few minutes ”. 

He then proceeded to give the readings of the barograph 
and the examination of the anemometer after the storm, and 
stated that the last register which the wind gage made was 
160 miles an hour. He had been upon like duty at various 
places in Texas, and at Vicksburg, and at Louisville, Ky., and 
had given constant attention to the subject of meteorology, 
and had observed many windstorms; that the velocity of this 
windstorm was the highest he ever saw. In respect of his 
examination of the condition of the city after the storm, he 
testified that the débris along its path lay in all directions, 
and that trees were uprooted and blown over, and on the 
northeast side of Lafayette Park they were pointed southwest 
and on the southwest side they were pointed northeast. 

The plaintiff's building, which was a large structure of great 
strength, the evidence shows was stricken with such violence 
by the storm that strong windows on the sides of it were blown 
in. It blew down the tower from the building, dislocated and 
ruptured a pipe in the automatic sprinkler attached thereto, 
and carried away two skylights out of the west end and rup- 
tured a pipe of the sprinkler beneath. The wind blew through 
the windows, dislodged, with such force as to lift from the 
racks, boxes of goods and lay them on the floor, breaking the 
sprinkler pipe which lay in front, thus flooding the floor with 
the discharged water, causing the damage claimed. 

The evidence in rebuttal was principally directed to an effort 
to minimize the extent of the destruction to property and to 
show that the trees blown down about the park and elsewhere 
were small, and that some of the buildings destroyed were in 
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a more or less dilapidated condition; that buildings of stone 
and brick structure of great strength were not materially 
injured. But the evidence shows, without any material con- 
tradiction, that trees 18 inches in diameter were destroyed, 
and that buildings of ordinary strength, serviceable for human 
habitation and for business, were demolished and others 
greatly injured. 

At the conclusion of the evidence the defendant made request 
for an instructed verdict, which was refused. 

In its charge to the jury, the court, touching the issue as 
to whether the storm in question was a cyclone, made the 
following declaration: 

“Now, I don’t think that anybody would say that a cyclone 
was a gentle storm; on the contrary I think a cyclone would 
be said by anybody to be, and is usually known, and is usually 
understood as being, a very severe and destructive storm. It 
is a storm characterized by certain peculiarities and charac- 
teristics, marking it as a cyclone. If we look into the dic- 
tionaries, we find that this word is derived from the Greek, 
the noun being /uklos, a circle, and the verb being kukloein, 
to move in a circle, or to move around, or to whirl around. I 
not only think that a cyclone has the characteristics of moving 
in a circle in the minds of the lexicographers and scientists, 
but it also has that characteristic according to the usual and 
ordinary and common acceptation of the term. And the 
atmosphere not only moves in a circle in a cyclone, but this 
circularly moving atmosphere also has progressive motion, of 
greater or less velocity, usually of a very considerable velocity, 
and sometimes going to the extent perhaps of 20 or 30 miles 
or more per hour in its onward movement. So that I think, 
boiling it all down, we can define a cyclone as being a violent 
and destructive storm of greater or less extent, sometimes its 
path covering only a narrow strip and at other times covering 
a vast and wide strip, characterized by high winds rotating 
about a center of low atmospheric pressure, and this center 
moving onward, with greater or less velocity, sometimes at a 
very great velocity, at others at only an ordinary rate. I think 
the principal force of the wind in a cyclone is in the circular 
motion. 

“ Now, the scientists seem to distinguish between a cyclone 
andatornado. Both are characterized by high winds rotating 
about a center of low atmospheric pressure. In the cyclone, 
according to scientists, the area of the rotating wind is much 
greater than that of the tornado, this area in the cyclone being 
sometimes many miles in diameter, and sometimes even hun- 
dreds and thousands in diameter; whereas in a tornado the 
diameter of this area is smaller, being often, and I think I may 
say usually, only a few hundred or a thousand feet. But I 
think under the usual and ordinary acceptation of the terms, 
cyclone in its usual and ordinary acceptation and tornado in its 
usual and ordinary acceptation are synonymous, a tornado being 
a small cyclone. And if it was a cyclone at all, why then the 
word cyclone of this policy covers it. The distinguishing 
characteristic of the cyclone or tornado is that of high winds 
rotating about a center of low atmospheric pressure, and this 
center moving with greater or less velocity across the country. 
Now that seems to me to be what a cyclone is, and I so charge 

ou.” 
. Further on the court said: 

“IT don’t think there can be any question that this was a 
severe, violent, and destructive storm, counsel for the plain- 
tiff has stated so much himself; but that, gentlemen, is not 
enough—to establish a violent and destructive storm—that is 
not enough. It must also be shown that this storm had the 
peculiar characteristics of a cyclone, that it was what we would 
call a whirling storm, and that it came within the definition I 
have given you of a cyclone. If you believe from the evidence 
that it was a cyclone that ends the case ”. 

Finally the court said: 
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“Of course you can have cyclones of varying strengths. I 
think a cyclone must be a violent and destructive storm, but 
it can be of various degrees of violence and destructiveness; it 
must be a violent and destructive storm and it must be in 
addition characterized by high winds rotating about a center 
of low atmospheric pressure and this center moving onward 
with greater or less velocity. It could be a cyclone without 
being an extremely severe cyclone ”. 

Reduced to its ultimate analysis, before the jury were au- 
thorized to find for the defendant on this issue they were 
required to find from the evidence that this windstorm, no 
matter how terrific and destructive, must have possessed the 
distinctive quality of moving in a circle, rotating about a 
center of low atmospheric pressure, this center moving onward 
across the country; that it must be a “ whirling storm ”. 

As this storm occurred in a night of intense darkness, 
driving people who might be out doors under cover, and for- 
bidding those within doors to venture out, exactly how the 
defendant was to meet by evidence the requirements of the 
given phenomena and characteristics imposed by the charge, is 
not apparent. It is quite inconceivable, in view of the evidence 
in this case, that the jury should not have returned a verdict 
for the defendant except for the fact that the storm was not 
seen with the eye to fix on it the peculiar characteristics indi- 
cated by the technical charge of the court. 

In the very nature of the situation, the character of the 
storm could only be judged of, after it ceased, by observing 
its effect. In the effects were furnished at least persuasive 
evidence that this storm, in its origin and ravages, possessed 
the essential “ whirling ” movement. 

Looking alone to the derivative of the word “cyclone” and 
its technical import, in the conception of meteorologists and 
scientists, it may be conceded that one of its characteristics is 
the presence of a circular or gyratory motion, evidenced by a 
twisting effect. Looking to the dictionary definitions, which 
are not in many instances reliable sign boards for legal con- 
struction of contracts, they are substantially as follows: 

Century Dictionary: “Any atmospheric movement, gentle or 
rapid, general or local, on land or at sea, in which the wind 
blows spirally around and in toward the center ”. 

Sranparp Dictionary (1895): “An atmospheric disturbance 
extending over an area of 100 to 500 miles in diameter, char- 
acterized by decrease of barometric pressure toward center 
and by winds directed spirally inward; in some features 
opposed to anticyclone ”. 

New Enews Dictionary: “Meteoral. A system of winds 
rotating around a center of minimum barometric pressure, the 
center and whole system having itself a motion of translation, 
which is sometimes arrested, when the cyclone becomes for a 
time stationary ”’. 

Wesster’s Inrernationat Dictionary: “A violent storm, often 
of vast extent, characterized by high winds rotating about a 
calm center of low atmospheric pressure. This center moves 
onward, often with a velocity of twenty or thirty miles an 
hour”. 

Vol. V, Encyclopedia Americana, gives a brief résumé of 
the origin of cyclones, which is by no means helpful. 

Turning to the discussion of scientific men or meteorolo- 
gists, it will appear that the movement of all winds is more or 
less circular, and that cyclones in their technical sense are not 
usually harmful, and are not destructive until they assume the 
quality of a tornado, denominated by them as “the child of 
the cyclone ”’. 

While it is to be conceded that where an insurance contract 
is so drawn as to be ambiguous and susceptible of different 
constructions, so that men of average intelligence might rea- 
sonably attach different meanings thereto, the court will apply 
that construction to it which is most favorable to the assured. 

36—2 
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“ But the rule is especially well settled that contracts of in- 
surance, like other contracts, are to be construed according to 
the sense and meaning of the terms which the parties have 
used, and if they are clear and unambiguous, their terms are 
to be taken and understood in their plain, ordinary, and popu- 
lar sense”. (Imperial Fire Insurance Co. v. Coos County, 151 
U. S. 562.) 

It will be observed that in the ninth paragraph, excepting 
the insurer from liability, it does not cover loss or damage 
resulting from freezing or fire, “ nor resulting from nor caused 
by earthquakes or cyclones or by blasting or explosions of any 
kind, or by the fall or collapse of any building or buildings, 
or part thereof”. Applying the rule noscitur a sociis in search- 
ing out what must have been in the mind of the parties in the 
employment of the word “cyclone”, there can not be any 
reasonable doubt that it was the purpose not to apply the 
insurance to loss or damage resulting from violent causes 
arising outside of the building where the automatic sprinkler 
was installed, such as blasting, or explosions, or earthquakes, 
or cyclones. It excluded injuries from blasting or explosions 
because it was well known that such external force is well 
calculated to so shake the building as would probably disturb 
and dislodge the sprinkler and cause the water to escape there- 
from. It excepted earthquakes because of the known fact 
that they were calculated to jar the building, and probably 
dislodge the sprinkler and turn loose the flood of water. In 
the same connection occurs the word “cyclone”. Inasmuch 
as it is common knowlege that windstorms of abnormal force 
or violence may so shake or topple a building as to effectually 
disturb an automatic sprinkler in place therein, the inquiry 
naturally arises, why should the parties to this contract be 
held to have had in mind that unless the windstorm possessed 
the peculiar quality of a circular, twisting motion in its sweep, 
so as to bring it within the technical or scientific derivation 
of the word cyclone, it should not come within the compass of 
this exception from the policy? 

It is a conceded fact among etymologists, as well as matter 
of common learning, that words have their development and 
enlargement, so that in time they are used and understood 
among the people if not in an entirely different sense, yet so 
as to express and comprehend a broader application than was 
implied in their origin. And, therefore, they undergo in lexi- 


cography the changes attached to them in common parlance. | 


The law in its flexibility, constantly adjusting and adapting 
itself to new conditions as they arise, declares that words and 
phrases employed in business transactions in ordinary dealings 
among men, shall be deemed to have been employed in their 
popular sense and acceptation, unless it clearly appears that 
they were intended to be used in their technical or more re- 
stricted sense. It is hardly to be presumed that the average 
merchantman and insurance agent who make these insurance 
contracts ever heard of the Greek word from which the term 
cyclone is claimed to have been derived, or that they possess 
any technical knowledge, or had in mind the characteristic of 
“high winds rotating about a center of low atmospheric pres- 
sure, and this center moving onward”. But they do know the 
common history of the day, that in States west of the Missis- 
sippi River, like Missouri, Kansas, Nebraska, lowa, and Minne- 
sota, there are what are popularly known as cyclones, occur- 
ring in the spring or summer months, recognized as wind- 
storms of great velocity and destructive violence, as distin- 
guished from ordinary windstorms known as furious or noisy 
gales, but not attended with extraordinary destruction of life 
and property. They do know that in such regions windstorms 
are designated as cyclones, which, passing through a narrow 
strip of country, more or less confined, with such resistless 
force as to twist, break, and uproot trees, unroof and turn over 
houses and destroy property in their march, more or less eccen- 
tric in their movements. It is not too much to say that this 
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designation is one of common acceptance among the people. 

Scientific writers, like Mr. John Elfreth Watkins, in the 
Technical World of February, 1905, while speaking rather de- 
risively, bears testimony to the fact of this designation of the 
term cyclone among the people. He said: 

“A roaring, snapping, death-sowing funnel-cloud looms up in 
the sky, descends to earth, ploughs through life and property 
for a mile or two, ascends into the air whence it came, and 
passes off. Ten to one the will state that a ‘cyclone’ 
visited the affected region. It all results from our eternal, 
inveterate habit of sticking to wrong names—for example, 
‘locust’ for cicada, ‘ buffalo’ for bison, and other misused terms 
that might be cited”. 

Had the policy employed the words “ violent windstorm’ 
it would in practical application have been inexpressive and 
vague. Had it added the word “destructive” it might have 
been too narrow for the assured and too liberal for the insurer. 
But in the use of the more generic term “cyclone ”, in its up- 
to-date significance, it clearly enough expressed and included 
that character of windstorm distinguished by its concentrated 
force and violence, so resistless as to make it especially destruc- 
tive in its narrow pathway to property like buildings. 

Under the construction contended for by the learned counsel 
for plaintiffs, and as expressed in the charge of the court, had 
this windstorm come, like an avalanche of mighty waters, against 
the plaintiffs’ building and crushed it like an egg shell, as it 
did buildings of lesser strength, yet the insurance company 
should be held for damages, unless it should be shown that 
“in addition, it was characterized by high winds rotating about 
a center of low atmospheric pressure and this center moving 
onward with greater or less velocity, etc.” 

The spirit of the common law is the instinct of practical 
sense. Courts are most apt to approximate absolute justice 
in construing a controverted term in a business contract, like 
the one under review, by giving to ita practicable comprehen- 
sible application, rather than one so technical and theoretical 
as only to obscure and mystify. “For the letter killeth, but 
the spirit giveth life”. The failure to observe this, in seeking 
to solve the import of the term “cyclone ”, as employed in the 
ninth condition of the insurance contract, doubtless furnished 
the jury the only conceivable pretext for finding the issue for 
the plaintiffs. 

Reversing the situation: Had the policy contract insured 
against loss resulting from a cyclone, the insurance company 
defending on the ground that the windstorm in question was 
not a cyclone, can it be imagined that the same jury would 
not have found the issue for the plaintiffs, had they not been 
confused or felt coerced by the charge of the court imposing 
the necessity of direct proof of the presence in the wind of 
the technical qualities of a meteorological definition? 

There being no disputable evidence on which reasonable 
minds ought to differ as to the windstorm being of the popular 
conception of a cyclone, as that term was employed in the 
policy, the court should have granted the request of the 
defendant for a directed verdict. The judgment of the Circuit 
Court is, therefore, reversed, and the cause is remanded with 
directions to grant a new trial. 


THUNDERSTORMS AND SQUALLS. 


The Editor regrets that time and opportunity have not 
allowed him as yet to make a résumé of our steady progress 
in the knowledge of the origin and mechanical phenomena 
attending squalls and thunderstorms. This is a matter that 
has been especially developed of late years by M. Durand- 
Gréville. We should be very glad if some one of our physicists 
would contribute to the Monruty Wearner Review a review of 
the work that has been done along this line of study, begin- 
ning with Espy’s reports and maps of 1836. Thus for a long 
time we have known in a general way that thunderstorms occur 
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principally on the south and east sides of an area of low pres- 
sure, that in fact they represent the front of a slowly descend- 
ing mass of air moving northeastward and underrunning and 
lifting up the air near the ground, just as the cold blizzards 
represent slowly descending air moving southeast, on the 
western side of a central area of low pressure. The blizzard 
is a winter phenomenon while the thunderstorm is a summer 
phenomenon. But Durand-Gréville has added to our knowl- 
edge by showing that in every thunderstorm and squall we 
have a ribbon (ruban) of isobars squeezed close together, so 
that the isobaric chart reminds one of the graining in the sur- 
face of a beam of wood “quarter-sawed”. In fact the ancient 
usage of French mariners is to speak of a “squall of wind” as 
a “grain ”’,altho we know not the etymology of this French 
word. Durand-Gréville has for many years made a special 
study of the isobars attending these wind squalls or grains. 
The last paper by him was presented to the recent international 
competition in the prediction of the weather (Liege, 1905), and 
is published in full in the bulletin of the Belgian Astronomical 
Society, for March and June, 1906. Apparently there are very 
few instances in which squalls can not be foreseen by one who 
follows up this line of study. The memoirs by Durand-Gré- 
ville remind us of the following paper published long since 
by Dr. Gustavus Hinrichs and Prof. Frederick Starr. 


In a first paper on the thunderstorms of Iowa, published 
in the Proceedings of the Davenport Academy, December, 
1887, Vol. V, pages 81-99, Prof. Frederick Starr, Ph. D., of 
Coe College, Cedar Rapids, entered on his special study of 
thunderstorms for that State. Altho he had only 54 re- 
porters for the first summer yet many interesting features 
were brought out. Doctor Starr stated that he was not 
“a professional meteorologist ”, but he had “a great desire to 
see Iowa thunderstorms carefully studied ”, and believed it to 
be a subject that would repay diligent work. We fully agree 
with him in this latter belief, and hope that someone may col- 
late and analyze the data that have been published for that 
year, and that in fact one will be found to make special studies 
of the origin and development of thunderstorms in each sec- 
tion of our country. Just as soon as such a study has been 
made in the region within 50 miles around any large city it 
should be possible to invert the problem, and from the begin- 
ning predict whether or no the thunderstorm will in a few 
hours trouble that city. 

We quote the following paragraphs from Doctor Starr’s first 


paper: 


Three kinds of thunderstorms seem to be reported— 

First.—Storms, well defined, traveling from the west, or a western 
quarter, toward an eastern quarter. Time records, properly made, 
supply data for calculating the rate of progress eastward. These are 
apparently connected with the general atmospheric circulation of the 
United States, and oecur in the southeast quadrant of a “‘low”’ area. 

Second.—Heat storms, local in character; not showing a progressive 
movement; often unaccompanied by any wind; seldom beginning until 
4 p. m. in the afternoon, or in the evening, followed by a later instal- 
ment in the early morning. They accompany extremely hot weather. 

T hird.—** Squalls "’, which are well characterized by Doctor Hinrichs 
in his “Bulletins” for June and July, 1882. His account has been 
quoted by others, but may again be copied here for Iowa readers. 

** Our Iowa squalls are as serious as any on the ocean; the wind may be 
destructive, but it is not lifting or revolving as it is in the tornado. 
Roughly speaking, the squall may be likened to an extended tornado, 
having its axis parallel to the ground. Here, in Iowa, it generally bursts 
upon us from the northwest, following the southeast wind; it rolls over 
and strikes down upon us, usually with abundant precipitation, and 
soon is succeeded by the same southeast wind which it so abruptly dis- 
placed. So far as I have studied them, they come down from the north- 
west, progressing at the rate of 20 to 50 milesan hour. In northeastern 
Iowa the storm front has a tendency to bend up, so as to make the 
squall more nearly from the west. In like manner in southwestern Iowa 
its front bends westward, and hence blows more nearly from the north. 
The storm front is fierce in its power along a considerable distance— 20 
to 50 miles or more, in its front, along the earth, are struck simulta- 
neously. As the great storm front moves on, it can be traced for 350 
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miles from northwest to southeast through our State. It is impossible 
to confound this storm with the tornado, which is fortunately very re- 
stricted in its field, mowing a swath of destruction, generally, in a direc- 
tion corresponding to the line of the squall storm front, from a south- 
westerly toward a northeasterly point. The tornado is narrow, local; 
the squall at a given instant reaches a narrow, long-extended belt of 
land like a tornado track, but this belt of destruction is carried forward 
with great velocity so as gradually to sweep over a large part of the 
State. Again, the squall of summer is radically different from the 
blizzard of winter. The squall comes, reaches us, and after a few 
minutes leaves us, moving onward in its general course toward the 
southeast; the blizzard blows for hours, and even days. In the squall, 
but a limited amount of air comes down from the northwest, a great 
roll of cold and dense air falling upon us; in the blizzard, the entire 
atmosphere covering several States is moving as one body toward the 


southeast.’’ 
* * * * * 


Three cases are mentioned of dead horses found at the barbed wire 
fence. I would like references to similar cases elsewhere. 


The barbed wire fence, which has spread so widely since 
1875, has come to be recognized as a dangerous form of light- 
ning conductor, and the injuries to cattle are innumerable; 
but we believe it has been abundantly shown that the danger 
is entirely dissipated if only the posts to which the fence is 
attached are properly connected by a wire to a moist soil 
below. In this way every post becomes a conductor, instead 
of an insulator, and the electricity is carried safely below. 

The distinction between the destructive winds of a tornado, 
a hurricane, a blizzard, a straight-line squall or derecho, as 
it is called by Hinrichs, or the vents de grains, as they are 
called by Durand-Gréville, is important for several reasons. 
The insurance companies, if policies specify insurance against 
tornadoes, are very likely to evade payment if it can be shown 
that the destructive wind belonged to the squall or some other 
class, so that farmers would do well to see to it that when they 
insure against damage by lightning, rain, hail, winds, etc., 
the policy shall say just that and no more, omitting all refer- 
ence to tornadoes, squalls, cyclones, hurricanes, etc. 


CLIMATOLOGY OF SPRINGFIELD, MO. 
By N. R. TaYtor. 

Springfield, Mo., latitude 37° 12’ north, and longitude 93° 
18’ west, is situated near the center of Greene County, of which 
it is the seat of justice, and is located in that part of the State 
popularly known as “Southwest Missouri”. It is about 90 
miles east of the point where Kansas and the Indian Territory 
touch the State of Missouri, and about 60 miles north of the 
Arkansas line. It is 239 miles southwest of St. Louis, and 
194 miles southeast of Kansas City. 

As regards topography, the city lies near the center of an 
extensive section known as the “Ozark Plateau”’, which is a 
culmination of the gradual rise that begins south of the Mis- 
souri River and ends in the northern portion of Arkansas. 
This plateau slowly decreases in height and rapidly increases 
in ruggedness as the border of Arkansas is approached. 

“The great watershed of the Ozark uplift, which is, in gen- 
eral, followed by the St. Louis and San Francisco railroad, 
divides the district into two slopes. The waters on the north 
flow into the Missouri; those on the south into the White 
River 

The site of the city itself, is, on the whole, level, the only 
exception being a narrow and shallow valley that slopes 
toward Wilsons Creek, a small stream running approximately 
westward, and roughly forming a dividing line between the 
northern and southern halves of the city. 

In sv far as tabulated data are concerned, the meteorologi- 
cal history of Springfield begins in 1877. In February of that 
year observations of temperature and rainfall were begun by 
Mr. A. M. Lapham, whose records extend thru 1879, except that 
observations of temperature were mist during the months of 
March, October, November, and December, 1879, and rainfall 


~ 1Geology of Greene County, Mo., by Prof. E. M. Shepard. 


MONTHLY WEATHER REVIEW. 265 


measurements were omitted in December, 1879. Observations 
were resumed in 1884 by Prof. E. M. Shepard, whose records 
of temperature extend from April of that year to June, 1887, 
inclusive, except the months of June and November, 1886, and 
whose rainfall records extend from May, 1884, to September, 
1887, inclusive, except the month of June, 1886. 

It is regretted that no reliahle records exist for the full four 
years ending with 1883, as tradition recounts the occurrence 
of several meteorological events of more than passing interest 
during this period. 

A record of rainfall from January, 1877 to December, 1887, 
inclusive, is compiled in The Report of the Missouri Rainfall, 
by Francis E. Nipher; but owing to the fact that the rain- 
fall for the entire year of 1881, and for several months in 
other years, is interpolated, the normals being substituted fer 
the missing data, only such records as are shown to be the result 
of actual observation are here quoted. A note in the publi- 
cation referred to, describing the kind of rain gages used, the 
manner in which they are exposed, and the care with which 
observations were taken, is accepted as evidence of the accu- 
racy of such of the data as appear in the accompanying table. 

On September 27, 1887, an observing station was established 
at Springfield by the United States Government. It was then 
under the Signal Corps of the Army, but since June 30, 1891, 
has been under the Weather Bureau, Department of Agricul- 
ture. Since the establishment of this station all meteorological 
elements have been regularly and systematically recorded. 

In addition to the tabulated matter in the accompanying 
tables, there are many authentic accounts of phenomenal 
weather conditions which have occurred in this section during 
its early history. 

In the history of Greene County, Missouri, published by - 
Perkins and Horne in 1883, the following notes are found: 

The winter of 1834-5 was unusually cold. The ‘cold Friday and 
Saturday ’’ will long be remembered. Cattle had their horns frozen, 
pigs and fowls perished in great numbers, and there was much damage 
done to fruit trees. The snow drifted to extraordinary depths, lying 
on the ground from December to March. It was impossible, in many 
cases, to go to mill or to a store, owing to the distance and the condi- 
tion of the roads, so the hominy block was called into use to supply 
breadstuff, and the ‘‘store goods’’ were dispensed with. 

In November, 1848, came the ‘“‘ bigsleet’’, asit was afterwards known. 
The sleet began falling, and then came rain, hail, and freezing weather, 
alternately, until the ice covered the ground to a depth of 3 or 4 inches. 
Timber was broken down, and travel almost suspended. 

The winter of 1855 was an exceptionally hard one in Greene County. 
On the 4th and 5th of February of that year the thermometer stood at 
20° below zero, and the snow lay upon the ground to the unprecedented 
depth of from 18 to 20 inches. On the 19th of August following there 
was a sharp frost. 

On January 23, 1856, snow fell in the county to a depth of 14 inches. 

On the 25th of June, 1875, an extraordinary rainstorm visited Greene 
County. Every little stream became a river, and all creeks were out of 
bank, causing great destruction of property. Wilsons Creek in Spring- 
field was 100 yards wide. The damage done in Springfield was at least 
$5000. This storm was general throughout southwest Missouri. 

In July, 1876, the Pomme de Terre, a small stream that flows through 
the northern part of the county, was extraordinarily full on account of 
the freshets from heavy rains. Widespread damage occurred to farms 
lying along the banks of this stream. The height of the water was 
from 3 to 4 feet higher than it was ever known. 


Reports indicate that all streams in southwest Missouri were 
out of bank in July, 1876, when, according to many verbal 
accounts from the older inhabitants, the heaviest rainfall 
occurred that was ever known in this section. 

In a small pamphlet, entitled “Greene County, its Resources 
and Advantages”, the following account of an exceptionally 
early spring is found: 

In 1878, full-grown potatoes were eaten on the first day of May, and 
peas on the 5th. Strawberries, grown in the open air, were ripe on 
April the 5th. Peaches were ripe on the 15th of June, and corn on the 
25th of that month. 

The following is from the history of Greene Conuty: 

The drought of 1881 will not soon be forgotten by the farmers of 
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Greene County. In this gg Soy rain fell from the middle of July 
uatil the 10th of September. rn shriveled in the fields, and, taking 
the county throughout, was not one-half of an average crop. Fruit of 
all kinds was short, and potatoes and other root crops were almost an 
entire failure. 

After a close examination of the history of this section since 
1833, accounts of only two tornadoes have been found. One 
of these occurred at Marshfield, Mo., a small town about 25 
miles northeast of Springfield, on April 18, 1880, and the other 
in the northern part of the city of Springfield on November 5, 
1883. Many facts, oral and written, have been gathered rela- 
tive to the Marshfield tornado, but the most reliable and scien- 
tific are contained in an article that was written by Prof. E. M. 
Shepard of Drury College, Springfield, Mo., and published in 
the Patriot Advertiser on May 6, 1880. Professor Shepard 
traversed a portion of the path of this storm, and his descrip- 
tion indicates that all of the characteristics of the dreaded 
tornado were present during its passage thru the ill-fated 
town. This tornado resulted in the death of at least 100 per- 
sons and the total destruction of the town. 

There are few more notable events in the history of south- 
west Missouri than that of the great storm of 1880. 

Perhaps the most correct version of the Springfield tornado 
wus published in the Herald of that city on November 6, 1883, 
which states that the track of the storm across the city aver- 
aged about one block in width and about a mile in length, and 
extended from Booneville and Division streets eastward to the 
boundary of the city, when it took a northerly course. Several 
lives were lost and a considerable amount of property was 
destroyed as a result of this storm. 

As the occurrence of unusual and disastrous weather seems 
to have been emphasized by the early historians of this sec- 
tion, it is believed that an account of all such conditions since 
1833 has been given in the preceding paragraphs. 

All the facts to which attention has been directed indicate 
that the greatest amount of rain, snow, and sleet, the highest 
wind velocity, and the longest period of drought, have been 
exceeded prior to the establishment of the Weather Bureau 
station. There is reason to believe, however, that the absolute 
extremes of temperature, i. e., 106° and —29° that occurred 
on July 23, 1901, and February 12, 1899, respectively, have 
not been surpassed at any time during the fifty-four years 
ending with the year 1887, and that they now stand as the 
record for a period of nearly three-quarters of a century. 

The highest temperature that has ever been recorded in 
the State of Missouri was 116°, and the lowest, 33° below 
zero. The former was observed at Marble Hill, Bollinger 
County, on July 22, 1901, and the latter at Sedalia, Pettis 
County, and Louisiana, Pike County, on January 5, 1884. 
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While the climate of this section, especially with respect to 
temperature, is essentially continental, a correlation of all the 
available data shows that periods of extreme heat and cold 
are comparatively rare and of short duration, and that their 
occurrence may always be attributed to what might be called 
accidental causes. Accepting only the ordinary variations of 
temperature incident to latitude and topography, and elimi- 
nating all modifying influences that are associated with the 
passage of barometric waves of abnormal intensity, the result 
would justify the obliterating from the records of all maxima 
of 90° and above and minima of 15° and below. 

Conditions that produce sharp changes to colder weather 
in places that are separated from Springfield by only a few 
degrees often occur without materially affecting the tempera- 
ture in this section. An illustration may be found in the 
winter anticyclones that develop in the far Northwest and 
follow the northern track in their drift eastward. While these 
storms invariably cause low temperatures in the extreme north- 
ern part of Missouri, their influence rarely extends as far south 
as this section of the State; and when any change to colder 
does result from these causes it is brought by the surface 
winds from the northeast after the disturbances have past east 
of the Mississippi Valley, and is rapidly followed by warmer 
weather as the winds veer southward. 

The most significant conditions with respect to the cold 
waves that affect this section are exemplified by those anti- 
eyclones which attain their full strength east of the upper 
Rocky Mountain regions and move southeastward in the rear 
of receding areas of marked low pressure. The cold waves 
that occur under these circumstances are invariably severe, 
and level all climatic distinctions in Missouri, there being 
little difference between the several parts of the State in the 
degree of cold produced. 

Cold waves may occur at any time during the five months 
ending with March, but are comparatively rare during No- 
vember and March, and are much less intense than those of 
the winter months. 

Since the establishment of the Weather Bureau station at 
Springfield there has been an average of about five cold waves 
per season, during which the temperature has fallen 20° or 
more in from twenty-four to thirty-six hours to a minimum of 
20° or less in November and March, or a fall of 20° or more, 
during the period mentioned, to a minimum of 10° or less in 
December, January, and February. 

The weather during the warmer months is modified to some 
extent by the passage of all barometric troughs and crests 
that move eastward from the Rocky Mountains, but is more 
directly influenced by those depressions and the following 


TABLE 1.—Climatological data for Springfield, Mo., based on nineteen years’ Weather Bureau records, unless otherwise stated. 
(Latitude 87° 12’ north, longitude 98° 18’ west. Altitude 1324 feet. ) 


eans. monthly and 

Months. annual means. | = 

| AN | No, of | 19years, |” 

jrecords, years, | 1888-1906, Max. | Min. 
= 

31.9 a 33.2 39.4 44) «41.7 
33.7 25 33.1 41.0 220) 41.9 
444 44.1) 621) 39.5 584 
65.1 26 64.8 69.6 624 74.0 
June...... 72.7 25 72.5 77.3 67.2 81.4 
76.5 76.1 83.9 72.2 85.0 
75.4 25 75.6 80.8 73.2 8 2 
ob 69.0 25 69.1 75.8 63.4 78.6 
cd 36.3 25 | 87.0 $1.8; 31.3 44.5 


* Also on February 28, 1894. 


Temperature. 
| 
> | Mean otf 
sis monthlyandan- Monthly and annual extremes, with date. 22 
“¢ nual extremes. | 
eas 
es | 
¢& 2 Max. | Min. | Max. | Day. Year. | Min. Day. Year. 225 
ees 
e | ° ° | 
149; 6) —1 74 26,30; 189) —17 2 1804 | 77 
24.3 «617.6 66 4 18999, 12 1899 77 
186) 13) 86 28 1895 3 7 «1899 72 
47.0; 190) 29 1899 22 1 1899 67 
85.5 185) 40 89 30 1906 32 1 1903 71 
179) 53, 30) 1880 46 4 1897 75 
67.2 17.8) 58, 106 23 1901 53 9 = 1891 74 
66.0 19.2 85 100 (1896 75 
58.6) 19.0, 42, 102 $87 74 
48.2) 198, 84 32 90 1897 21 70 
17.5) 7% 18 79 6 22 (1898 | 72 
157) 64 6 74 25 | 2%» ©1901 7 
46.4 182 106 July 2s | 1901) —29 Feb.12/ 1890 73 
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t Also on September 30, 1899. | 
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TABLE 2.—Climatological data for Springfield, Mo., based on nineteen years’ Weather Bureau records, unless otherwise stated. 
(Latitude 87° 12’ north, longitude 93° 18’ west. Altitude 1324 feet. ) 


Precipitation. Snow. Cloudiness. | Wind. vi 
| 
Moothly and > Greatest number Ave number of | 3 Maximum 
Ave annualextremes 52 of consecutive je. | | | = 
- ———-; — | — - 88 |=3 | 
$2 a | Partly | | | = 
All No. of 19 years, S28 Rain. D nt.| | 22) Clear, | Cloudy, $5 | FE | Veloc- 
——— — — | ——___|— ~ | 
| aches Inches. Inches, Inches. Ins. Ins. | Ins. | Ins. M. p. h. 
2.50, 2% 259 647/ 464 9 5 5.8. 10.0) 5.1 11 9, Btise 109 w. 1 
February .............. 242) §22| 0.81 1.86 10 8 5.4 10 8 10, 13) se. 48 sw. 1 
382, 25) 9.05) 13) 1.8) 54 10 10 124 60 nw, 4 
400 2 8.69 832) 21.10 1.86 11 7 12, 0.3) 1.6| 47 8| | 26 6 
5.61, 26 5.73 11.75| 248 37 12 7 1% 0} 46 7] aw. 9 
5.58 | 25 5.09) 15.20) 1.33 840 11 7 43 | 82 63 nw. 10 
cond 4.77, 4.77 13.12) 0.50 481 10 8 1) O| 41 12 4) Sis | @iaw.| te 
August ‘ 415| 26 417) 821) 0.75 3.20 8 8 86 tise 7.4) 48 
275) 26 9.75| 040/274 7 6 19 0.1! 1.0) 3.5 18 8 5) 0 se. 98 42) 8, 2 
November ............ 2.71 26 2.59; 5.68 0.22 2.58 8 7 22, 0.7/ 30; 49 12 8 10 18 se. 10.9 | 48 nw, 2 
2.65, 2.50 11.02) 0.63 49 8 6 16 3.0/ 10.0) 5.3 9 11| 18 se, 109) 44 1 
44. 50 44.13 61.00) 81.72 4.96 114 22 15.9/10.0) 45) 150 127 | 172 se, 101 63 uw. 
TABLE 3.—Dates of extreme temperatures for period January 1, 1888, to areas of high pressure that develop over the plains of the far 
December 31, 1906. Southwest and move toward the middle Mississippi Valley. 
Rising temperature, increasing southerly winds, and rain, may 
Year. Minimum below 0°. Maximum 95° or above. be expected from a barometric minimum from this quarter, fol- 
lowed by cooler weather, northerly winds, and clearing skies, 
August 1, 2. as the high pressure area becomes the controlling faci, 
June 30; July 7. Thunderstorms are of frequent occurrence during the spring 
—_ohappigaes January 19, 20; December 26, 27 |...) July 22; August 7, 8 and summer months, and are one of the most prolific sources 
| of rainfall during this season. They are, for the most part, 
1908... ..22..| February 2, 46,7, €......0000000. None.’ coincident with the approach of low barometric areas from 
| July 27, 31; August 3-9, 14, 15, 21. 


ve | July 7-9, 31; Aug. 1, 3, 26; Sept. 3. 

Siancaateedée Jan. 27, 29-31; Feb. 8-13; Dec. 15... Aug.3,8,9, 11, 12,20, 23,26; Sept. 4-7. 

1900,..........| February 17.......... August 21. 

1901...........| December 14, 15, 17-20 .............. June 20, 21,25, 29; July 3, 4, 9-14, 16- 
} 24; August 2, 3, 25. 

Jan, 26, 27; Feb. 2, 4; Dec. 26....... None, 

February 17; December 13, 26....... None. 

_ eS January 25, 26, 29; December 27,25. None. 

Jan. 14, 15, 24-26; Feb. 2, 8, 12-15... None. 


TABLE 4.—Dates of killing frosts at Springfield, Mo. 


Last in spring. First in autumn. 
Year. 
Mar | Apr. May. | Sept. Oct | Nov. 
* Last freezing temperature. 
TABLE 5.— Precipitation, from Report of Missouri Rainfall. 
Veer. | 4 | al | H | | 3 
ear. i | | = | > | | ; | 
& s | | @ 
1877...| 1.15 4.76 | 6.96 | 8.85 2.45 6. 60 | 1.90 | 7.95 | 4.75 | 3.20 |...... 
1878... 1.99 | 2.07 8.27 | 6.04 7.25 | 5.19 4.86 | 4.43 1.05 3.00 | 0.52) 1.92 41.59 
1879... 1. 82 | 0. 66 1.46 264,259 2.85 118 1.50 | 0.68 0.97 | 4.62) 4.15 25.06 
1880... 0.87 2.97 2.58 5.10 | 4.20 | 4.05 | 4.50 |......)...... 2.00 | 3.05 | 0.80 |...... 
1882... 2.65 | 7.29 3.19 | 3.71 | 8.07 | 2 70 | 4.98 i aaa 7.62 6.30 | 2.30 | 55. 43 
1883.. | 1.08 | &65 | 1.68) 821) 7.90) .....)  ...]..... 
6.48 | 2.67 | 922/817 3.80 | 1.73 | 8.03 | 7.62) 
1885... 2.80 | 1.05 | 2.10 6.01 | 3.29) 5.15 | 914 3.73 | 6.15 1.75 | 2.05 1.50 | 43.72 
1886... 1.55 | 3.43 1.50 290 9.30) ....., 1.75 | 260 | 3.40 | 0.40 )...... 
1887.. 2.60 2.80 | 4.60 6.65 | 2.63 2.08 | 8.27 2.39 | 39.34 


some western quarter, and are rarely of local origin. 

The prevailing weather during the crop season, i. e., March 
to September, inclusive, is eminently favorable to agricultural 
pursuits. During this period the temperature for the past 
nineteen years has averaged 65.5°, and the precipitation, 31.29 
inches. These figures, reinforced by the fact that ample sun- 
shine occurs, exhibit an ideal condition for the germination, 
growth, and maturity of all crops. 


HYTHERS AND THE COMPARISON OF CLIMATES. ' 


By Mr. W. F. Tyrer, F. R. Met. Soc., Coast Inspector, in charge of the meteorological 
affairs of the service of the Imperial Maritime Customs. Dated Shanghai, China, 
January 4, 1905. 

I have read the pamphlet “Some Climatic Features of the 
Arid Regions” with great interest and also the papers by 
Harrington and Pague to which you referred me. 

By far the most instructive article is that in the Monruty 
Wearuer Review for August, 1898, on the “comfort curve” 
(‘Sensible temperatures or the curve of comfort”, August, 
1898, p. 362). In that article the problem that is indicated is: 
“ What function is ideal weather of temperature, humidity, and 
wind force?” 

This problem, dealing as it does with a three-variable func- 
tion, is necessarily very difficult, the more so that wind force 
does not appear to be an elemental factor in the total sub- 
jective effect of climate as are temperature and humidity. 


1 The editor regrets that this interesting letter was mislaid and has so 
long remained unpublished. See the Monthly Weather Review, May, 


1904, Vol. XXXII, p. 217. Readers interested in the subject will per- | 


haps make use of the following bibliography: 

Osborne, J. W. Onanew meteorological instrument. Proc. Am. Asso. 
Adv. Sci., Detroit meeting, 1875. 

Pague, B.S. Sensible temperatures, or the effect of heat on the body 
Fi California. July, 1895. Reprint in Am. Met’l. Jour., Oct., 1895, p. 
196-198. 

Harrington, Mark W. Sensible temperatures. Read before the Am. 
Climatological Asso., May, 1894. (Abstract in Am. Met’l. Jour., July, 
1895, p. 93-95.) Intern. Med. Mag., Aug., 1894. 

Ward, R. DeC. Sensible temperatures. Bull. Am. Geog. Soc., March, 
1904. 

Phillips, W. F. R. Sensible temperature. Trans. Am. Climatological 
Asso., 1896, Vol. 12, p. 16-25.—C. A. 
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In the problem which I have indicated, the matter of indi- 
vidual tastes in weather is to a very considerable extent elimi- 
nated. A standard of ideality of weather is not the object 
sought. The problem which I propose is: “In climatic con- 
ditions causing the same degree of sensation, do the correlated 
temperatures and humidities vary according to some law?” 

In attacking this problem I premise the practicability of 
dividing a sensation between two roughly identifiable limits 
into a number of “equal” parts. This I know may be a con- 
troversial matter. 

Now climatic conditions have to be submitted to indoors as 
well as out of doors, and taking indoor climate, i. e., out of an 
air movement of variable velocity, the problem is greatly 
simplified. The air movement caused by a punka does not 
affect the function, (over a certain range of hyther); it merely 
results in a constant. An electric fan, either movable or with 
variable speeds, is unsuited to an observer. 

The comfort curve is, of course, included in my investiga- 
tion—it is the zero hyther curve. The establishment of a 
mere personal comfort curve, while very interesting in its way, 
would be of but little use in a scheme for comparing climates, 
which is the main object of my investigation. 

I note with interest that Mr. Osborne attempted in 1872- 
1875 to establish a scale of sensible temperatures from a record 
of individual sensations and that a year’s observations from 
over twenty observers resulted in nothing satisfactory. 

In my investigation I have very carefully selected my obser- 
vers from those whose occupation and environment were such 
as to eliminate as far as possible the difficulty caused by a 
variation of these. 

I consider the term “sensible temperature ” to be rather mis- 
leading, temperature being only one factor in the subjective 
effect. It was for this reason that I felt the absolute neces- 
sity for a new term, and I coined the word hyther from hydro 
and thermos. 

During the past summer I have obtained some 2000 records 
of hyther in Shanghai and Canton, which I will attempt to 
synthesize when I get the opportunity. 

There is one line of investigation which I would suggest be 
taken up by some one—i. e., the limiting conditions of tem- 
perature and humidity in which animal life can exist. A very 
rough approximation to this would be of great use to my 
scheme. 

Supposing [ am able to satisfactorily establish hyther curves 
from 0 to 6 and also a death line far along the scale, it would 
probably be possible to interpolate isohyther curves between. 


AN OLD INDIAN RULE FOR PREDICTING WINTER 
TEMPERATURES. 


lh. a pamphlet of 1789, “On the Climate of Pennsylvania ”, 
by Dr. Benjamin Rush, reprinted in The American Museum, 
Volumes VI and VII, the author says: 

“ The Indians have long ago taught the inhabitants of Penn- 
sylvania that the degrees of cold during the winter are in 
proportion to the quantity of rain which falls during the 
autumn”. 

Presumably this sentence refers to the rain that fell during 
the autumn immediately preceding. As the statement may 
refer to the eastern part of Pennsylvania, rather than to the 
western portion, we submit the accompanying Table 1, show- 
ing the rainfall during the months of September, October, and 
November, and the temperatures during the following months 
of December, January, and February, as recorded at the Penn- 
sylvania Hospital in Philadelphia, from 1825 to 1888. 

Out of the twenty-two years when the autumn rainfall was 
one inch or more above the mean, ten cases gave the mean 
temperature of the following winter below, and twelve cases 
above, the mean of the entire period of sixty-four years. 

Out of thirty-one years when the autumn precipitation was 
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one inch or more below the mean, seventeen cases gave the 
mean temperature of the following winter below and fourteen 
cases above the mean for the whole period. 
TABLE 1.— Autumn precipitation and succeeding winter temperature at Penn- 
sylvania Hospital, Philadelphia, Pa. 
(Data from Lorin Blodget’s ‘Climatology of Pennsylvania’’.) 


Precipitation. Temperature. 

Autumn, inter. Total | Mean 

Year | precipita-  tempera- 

Sept. Oct. | Nov. | Dec. Jan.*! Autumn. | Winter. 

| | | 

Ina. Ina. | Ine, | OF. | OF. | OF, | Inches. | °F, 
2.61 1.25) 1.36) 34.0 34.0, 25.5 5. 22 | 34.5 
1826 2.00 5.83) 1.85 340 27.0) 35.0) 9.68 32.0 
0.79 5.91' 35.0 387.0) 41.5 11.46 37.8 
4.62 1.39 | 6.71 | 39.0 30.0) 12.72 | 31.3 
201 230) 397) 420 30.0/ 31.5) 8.28 | 34.5 
1830 .. 2.938 4.31) 5.35) 37.0 27.0) 28.0) 12.59 30.7 
683 451) 1.88) 2.0 33.0) 36.0, 11,72 31.3 
1. 3.41 | 2.50) 38.0 36.0/ 35.5 7.31 36. 5 
1833 .. 8.82 10.05 2.48 37.0 29.5/ 420° 16, 35 36.2 
3.57 3.01 | 87.0 3820) 28.0) 9.87 | $2.3 
2.63 1.22) 319) 31.0 28.0) 24.0) 7.04 | 27.7 
1.82 3.59 3.34 2.0 26.5) 30.9) 8.75 | 28.8 
228 0.66) 383.0 36.8) 23.6 6.17 31.1 
9.52 4.90 335) 284 29.5) 38.3 17.77 | 30.4 
1839 .. 2.92 283 810) 348 29.4) 39.4 8.85 34.5 
1840 .. | 250 5.73! 30.7 33.3) 30.4 10.72 31.5 
1841 .. 290 8.20 4.32) 345 35.1) 383 9,42 36.0 
1.27) 1.71 3.49) 826 380) 28.5 6. 47 33.0 
| 4.86 3.22) 415!) 339 27.0| 320 12.23 | 31.0 
403 5.08 295 342 380 34.5 12.01 35.2 
shes 216 253/ 2.50) 28.3 33.8) 29.5) 7.19 30.4 
0.25 245) 7.97) 33,2 10, 67 | 83.8 
1847 .. . $07 300) 39.5 2.6 13. 91 33.3 
1,81 3.75) 234] 43.2 29.0) 27.5 7.90 33.2 
5.60) 260) 344 35.8) 87.1 9.61. 35.8 
coves 7.78 1.09 3.32) 265 85.2) 39.8 12.14 37.2 
1.13) «3.03! 3.35) 800 27.5/| 341 7.51 | 30.5 
1852 .. 1.29 #227) 6.06/ 41.9 331) 37.3 9. 62 37.4 
4.46 3.47) 232| 35.0 34.5 10,25 33.9 
1854 .. 3.80 61.55) 2.83 31.0 35.7) 27.6 8.18 31.4 
4.00 411 2.04) 36.7 24.1) 26.1 10. 15 29.0 
capes 4.01 1.30) 207) 827 224) 41.0 7.38 | 32.0 
d 111 269) 1.45) 403 89.7) 29.4 5. 25 36.5 
1858 .. 1.49 1.86| 5.61 37.4 36.9 8.94 36.1 
7. 8.13) 3.82| 32.8 33.1) 32.7 14. 63 32.9 
es 2.85 4.52/ 6.13! 322 39.2 13, 50 34.0 
1861 . 4.40 8.80 4.87) 37.0 825) 32.7 13. 07 34.1 
1862 .. 3.98 4.79| 33.1 38.2) 36.0 13,54 35.8 
0.88 246) 2.70) 35.4 833) 36.0 6.04 34.9 
7.16 1,82) 36.8 268) 32.6 12.91 32.1 
7.96 3.05 3.96 | 37.4 29.3) 34.1 14. 97 33.6 
vines 8.71 415 1.76| 33.6 25.9) 40.2 14. 62 33.2 
1.72 4.82) 294) 31.8 301) 26.6 8.98 29.5 
1368 .. 8.91 174) 528) 82.2 37.0 37.7 15.93 35.6 
3.25 6.82) 3.73) 87.3 41.1) 349 13.30 37.8 
1.71 3.89; 35.5 31.3) 23.9 7.70 33.6 
1.77 4.86) 4.29) 9.8 29.7) 32.9 10.92 31.1 
382 5.36 3.38) 282 30.6 12.56 | 29.5 
4.05 5. 88 | 4.99 38.4 14. 98 
1874 . 3.99 1.65 2.23) 36.1 .7 | 26. 7.8 .3 
3.04 1.83 5.54) 35.1 38.0 | 34.3 | 10. 41 35.8 
7.78 1.21 | 9.03) 26.9 28.6) 37.4 18. 02 31.0 
in | 651 H 7.8 | 17.38 87.6 
1.4 | 83.4 | 80. 6.70 | 8 
1. 30 0.45 | 1.62) 37.8 39.1 | 39.0 | 3.37 | 38.6 
1.68 2.09/ 1.96 | 289 27.0| 31.0) 5. 73 28.7 
372) B14) 41.1 81.6 | 36.9 | 8.10 36.5 
13.909 1.29| 1.64) 33.1 34.1) 16. 83 31.9 
443 4.11) 1.56) 33.8 26.9)| 382) 10.10 33.0 
0.27 1.90 401) 34.6 31.0) 23 6.18 | 30.0 
1.08 4.85 430) 35.7 28.0) 29.7 10.23 31.1 
1.46 2.52) 4.96) 29.5 30.2) 35.0 8.94 31.6 
5.34 2.07 1.60) 85.4 32.9 9.01. 31.5 
8.56 | 34.7 31.6) 38.2 11. 00 33.2 

| 


the following year. 


For the ten special years of unusually heavy autumn rainfall, 
the character of the following winter, as compared with the 
mean of sixty-four years, was as follows: 


1865 Warm. Warm 
Cool. Cool 


For the nine special years of unusually light autumn rain- 
fall, the character of the following winter, as compared with 
the mean of sixty-four years, was as follows: 


Cool. Warm 
Warm. 


| — 

1) | 
| 

| 

i 
| 

| 

i 

af 

| | 1833 Warm. 1868 oon aa 

| 

| 

| 3 1 


Junz, 1907. MONTHLY WEATHER REVIEW. 269 


In one specific case (1879) the figures support the proverb 
admirably; the rainfall of 3.37 inches during the autumn of 
1879, which is the lightest in the record, is followed by the 
warmest winter, with a mean temperature of 38.6°. But the 
rainfall of the subsequent autumn, 5.73 inches, which also was 
very light, was followed by one of the coldest winters. As was 
to be expected, the records give no confirmation of the Indian 
proverb, and yet we must believe that Doctor Rush or his 
adviser believed in it as having some foundation in experience. 
Possibly some one or two notable cases had recently occurred 
to establish this idea in their minds. But we see that this old 
Indian rule has neither practical nor scientific value. The 
special case of 1879, with a possible similar case previous to 
1789, or say two cases in a century, merely illustrates the ten- 
dency of mankind to generalize from insufficient data. The 
progress of sound knowledge is hindered by adhering to a 
belief in such errors, but is fostered by awakening to the 
absolute necessity of a careful study of reliable statistics. 


HYGIENE AND CLIMATOLOGY. 


The relation between climate and disease is often treated of 
under the title of nosology, or the geographic distribution of 
disease, or the classification of diseases and climates. The 
modern expansive student of geography speaks of the geog- 
raphy of disease. In a recent publication by Prof. R. DeC. 
Ward' he treats this subject under the title “The hygiene of 
the zones’’. His article gives a brief survey of the relations 
between weather and climate on the one hand, and the more 
important diseases on the other. Twenty years ago, in view of 
the great advances then being made in hygiene, it may have 
been proper to say that, with suitable precautions, man can 
make any climate endurable. It has been shown that the 
spread of certain diseases is often entirely a matter of per- 
sonal intercourse and contamination, so that neither the 
origin nor the spread of such diseases is due to climate 
directly, tho it may be so by reason of some indirect relation- 
ship. There are, however, certain potent climatic influences, 
and their study is as important to the whole community as it 
is to the medical profession. 

The author discusses briefly the general effects of warmth 
and cold, high altitude and low, pure air, moisture and dry- 
ness, especially desert air, pure and aseptic; ocean air, pure 
and dust-free; winds, fogs and clouds, and sunlight. 

Comparing old notions and new beliefs, Professor Ward 
says: 

The causation of disease is now no longer sought directly in meteoro- 
logical conditions, but in the effects, more or less direct, of these con- 
ditions upon the micro-organisms which are the specific cause of the 
disease. Atmospheric conditions may help or may retard the develop- 
ment of the micro-organism, and may strengthen or weaken the indi- 
vidual’s power of resistance against the attacks of the germ, as well as 
affect his susceptibility. Thus new views have replaced the old. Winds 
used to be regarded as the chief agents in spreading epidemics; now it 
is known that disease can not be carried far by winds, for the micro- 
organisms do not long maintain their power in the free air and under 
the sun. Rain has been supposed directly to control the distribution of 
diseases; now we believe that precipitation acts only indirectly, through 
drinking water, or through its control of the dust in the air. Dust from 
dry soil may contain the germs of infectious diseases, and aggravate 
affections of the respiratory organs. Harmful exhalations are no longer 
believed to be given off by the soil, but the condition of the soil as to 
moisture and temperature may affect the development and diffusion of 
certain micro-organisms. Some parallelism has been discovered between 
the prevalence of certain diseases, such as diarrhea and typhoid fever, 
and soil temperatures or the ground-water level. 


PALE GREEN SKY TINTS. 


In Nature for January 24, 1907, page 295, Mr. Arthur W. 
Clayden of Exeter, England, gives the following explanation 


— 1The Hygiene of the Zones, by Robert DeC. Ward, reprinted from the 
— Pi . of the Geographical Society of Philadelphia, Vol. IV, January, 


of the green tint often seen in that country in the sky during 
early twilight, but much more rarely seen in the sky at dawn. 
As these sky tints and colors are excellent indications of the 
condition of the air as to moisture, we hope that observers 
may be found here and there in America who have the instru- 
ments and leisure to make an accurate record of the location 
and intensity of the various tints. We have found the pale 
green closely associated with the delicate patch of pink or rose 
which is often seen above the sun after sunset and which is 
supposed to mark the presence of considerable vapor at a very 
high altitude in a very fine state of subdivision. 
Mr. Clayden states: 


The color of the sky at any time is made up of two components: A, 
the light from the upper regions; B, that reflected from the small par- 
ticles in the lower air. The A component is always blue, and its spec- 
trum shows a deficiency in red and yellowrays. Its light passes between 
the particles of the lower air and therefore forms a background upon 
which they are projected. The spectrum of the B component is variable. 
When the sun is well above the horizon the light is white, and the varia- 
tions in the deepness of the blue of a clear sky are due to differences in 
the relative proportionsof Aand B. As the sun nears the horizon the B 
light begins to lose its more refrangible rays, and the absorption extends 
toward the green and yellow as the sun goes down. 

Now if we take two equally brilliant spectra, cut the red, orange, and 
yellow from one and the violet and blue from the other, and then mix 
the residues we shall obviously have all the colors necessary to make 
white light with a double allowance of green. An eye receiving the 
whole will see pale green. This, I take it, is the origin of the green 
colors of the sky. The A component is deficient in the less refrangible 
rays, which are supplied by the B component, and the two spectra over- 
lap in the green, showing an excess of that color. 

Occasionally, but rarely, the two are exactly complementary over a 
limited stretch of sky, and then white patches are seen amid the colors 
of the sunset which are easily distinguished from clouds. They shade 
off on one side into tints of green where the spectra overlap, into yellow 
where the B component is in excess, and into blue where the A light 
preponderates. 

When the sky is clear it is no uncommon thing to see a considerable 
expanse of green, shading on the one side into pale lemon-yellow where 
the overlap of the spectra is considerable, while on the other side it 
shades through a narrow border of silvery tint where the balance is 
exact into a delicate rosy hue where there is a general deficiency in the 
central rays. 

Green tints are by no means always to be seen, and I think the fore- 
going explanation shows why —their production depends upon such an 
adjustment between the brightness of the two components that they 
shall be approximately equal. The white patches are rarer still, as they 
require exact equality in brightness and correct apportionment of color. 


The Editor has seen it stated that the extensive area of pale 
green in a clear sunset sky is due to the combination of the 
blue light that comes from the upper atmosphere and the rosy 
tint reflected by particles in the lower atmosphere, as blue and 
red combined give various shades of green; but if patches of 
white are also to be observed then this explanation fails and 
Mr. Clayden’s becomes more probable. The whole subject of 
twilight colors was discust by Prof. Wilhelm von Bezold in a 
famous memoir on the twilight, published by him in 1864, in 
Poggendorf’s Annalen, and reprinted a year ago in his col- 
lected papers (Gesammelte Abhandlungen, * * * W.von 
Bezold, Braunschweig, 1906).—Eprror. 


AERIAL EXPLORATION ABOVE THE OCEAN. 


At the formal opening of the Scottish Oceanographical 
Laboratory, at Edinburgh, on Wednesday, January 16, 1907, 
the Prince of Monaco presided, and we quote the following 
from the account of his public address before the Royal Scot- 
tish Geographical Society, on the evening of January 17, as 
reported in Nature, January 24, vol. 75, p. 308: 


In the course of his address the Prince said that in the last few years 
the improvements in the manufacture of steel had made it possible to 
fly kites at great heights, carrying self-registering apparatus. Also the 
india-rubber industry has enabled balloons, carrying self-registering 
apparatus, to be sent to altitudes hitherto inaccessible. Through the 
liberality of the German Emperor a great establishment had been set up 
at Lindenberg for the systematic investigation of the upper-air meteor- 
ology. This was over the land. In 1904 the lecturer had become inter- 
ested in the subject and he began to make plans for investigating the 
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problem over the sea. Toreach great heights it was necessary to attach 
to the line or wire a series of kites at intervals, and if no layers of calm 
air were encountered a very great height could be reached, and the kite 
kept there by the vessel moving with a speed of not less than seven me- 
ters per second. There were many difficulties on board ship due to com- 
plications of wind distributions in the different layers. After a season's 
work with kites in the Atlantic the Prince resolved to try the sounding 
balloons. The method first adopted was to use two light india-rubber 
balloons filled with hydrogen. The one carried the self-registering 
apparatus, while the other and more inflated balloon was attached to it, 
and aided the ascent to the required height. At this height the upper 
balloon burst, and the lower balloon with its instruments descended as 
a balloon-parachute, and hovered over the sea so long as the float at the 
end of the stray line touched the surface of the water. This could be 
seen at a distance of 8 or 10 miles. The bursting of the balloon was 
somewhat indefinite and an improvement was subsequently effected, by 
means of which the one balloon was released altogether at the desired 
height. This was done by means of a current from a small dry cell set 
in action when the pen of the barograph on the lower balloon touched a 
conductor set at the pressure corresponding to the desired height. Also 
by use of a formula taken in connection with the observed ascent of the 
system, the line of descent of the balloon-parachute could be approxi- 
mately calculated and the ship steered for the place. By means of appa- 
ratus of this kind pressure and temperature curves had been brought 
back from a height of 7500 meters in latitude 78° 55’. In the high lati- 
tudes the experiments had been greatly interfered with by fog. The 
drift of air in still higher regions had been studied by means of pilot 
balloons, which had been followed through the telescope of a theodolite 
to heights of nearly 30,000 meters. These indicated that in latitude 80° 
north, at a height of about 13,600 meters, there were at times winds 
blowing with a velocity of 60 meters per second, or 130 miles per hour. 
The results of several cruises had shown that ‘if the principal states 
of the world were willing to diminish a little the expense of international 
quarrels by submitting them to the judgment of a tribunal less costly 
than that of war, and if they preserved more resources for the veritable 
interests of humanity, it would be possible with powerful means very 
soon to know the laws of meteorology, the key to which seemed to be 
found in the higher atmospheric regions.” 


FOEHN IN NEW SOUTH WALES. 


We are indebted to Prof. Mark Jefferson of Ypsilanti, 
Mich., for the following reference to a work by John Dunmore 
Lang, D. D., “An Historical and Statistical Account of New 
South Wales”, London, 1837; vol. 1, page 267, being an ac- 
count of the great drought of 1827-1829. 

Professor Jefferson remarks that the text appears to refer 
to a foehn wind heated dynamically in its descent from the 
Blue Mountains to the lowlands on the upper Hunters River. 
The author does not, of course, recognize it as a foehn—his 
book is dated 1837—but refers its heat to the interior deserts. 
It is reported as particularly destructive in a period of three 
years of drought. 

In the year 1828 the failure of the crop in the upper parts of Hunters 
River, and in certain other districts of the territory, was not attributable 
to the drought at all, but to blighting northwesterly winds. Inthecourse 
of that season, when the settlers had a second time begun to despair of 
their crops, there was a copious and seasonable fall of rain, the almost in- 
stantaneous effect of which on the vegetation of the country was truly 
astonishing. The wheat crop immediately revived and hopes were uni- 
versally entertained of an abundant harvest. Just, however, as the 
wheat had got into ear a northwesterly wind, blowing as from the mouth 
of a furnace, swept across the country and in one hour destroyed many 
hundred acres of highly promising wheat. As I had occasion to visit 
the district of Hunters River in the discharge of clerical duty, immedi- 
ately after this calamitous visitation, I made a few cursory observations 
on the subject which I embodied in a paper, of which the fullowing is an 
extract. 

‘*The disease called the blight undoubtedly arises from the northwesterly 
winds, which oceasionally blow from the arid regions of the interior of 
this continental island, and exert a most destructive influence on vege- 
tation of every description wherever they extend. These winds prevail 
to a greater or less degree every season, but it is only in particular 
seasons like the present, when, from causes unknown to us, they acquire 
a higher temperature and blow for longer periods and with greater vio- 
lence than in ordinary seasons that they prove fatal to vegetation and 
blast the hopes of the husbandman; and this result will doubtless be ac- 
celerated if, as unfortunately happened this season, the vegetation is of 
that peculiar character which it uniformly acquires in a warm climate 
when heavy rain succeeds a long continuance of drought’’. 


After pointing out the value of wind-breaks, even of common 
rail fence to a limited extent, Doctor Lang goes on to point 
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out the exemption of that part of the Hunters River country 
nearer the sea. He states that it appears: 


That in that [coastal] part of the district the blighting influence 
of the northwest winds almost entirely counteracted by the prox- 
imity of the ocean, and the consequent diminution of temperature which 
that proximity must occasion. This result, however, is not produced 
by the mere mechanical effect of the sea breeze, which generally alter- 
nates with the land wind along this coast during the summer months; 
for when the northwest wind blows with sufficient violence to occasion 
blight in the interior, there is no sea breeze on the coast: but the ocean 
not only cools the atmosphere above itself, but refrigerates the air, 
counteracts the noxious influence of the land wind, and promotes vege- 
tation to the distance of about twenty-five miles on [rom] the coast. 

If it should be asked, however, why the districts of Bathurst and Argyle 
are less subject to blight than the upper part of Hunters River, it may 
be stated in reply that the Argyle country is two degrees farther to the 
southward, and consists in great measure of elevated table land, situ- 
ated within a moderate distance of the coast. The plain of Bathurst, on 
the other hand, is 2000 feet above the level of the sea, while the upper 
part of the district of Hunters River is almost on a level with the ocean. 


These last sentences seem to establish the foehn character 
of the wind, it being without injurious effect on the highlands— 
Bathurst and Argyle—because it is not there a descending 
wind. It would be interesting to know whether it has been 
observed since. The drought was believed to have been the 
greatest in a generation. 


THE HEAVIEST LOCAL RAINFALLS IN CALIFORNIA. 


In the climatological report of the California section for 
February, 1907, is published a list of California stations having 
very large annual rainfalls. Most of these occurred during 
the year 1906, but a few in 1904. Concerning this table Pro- 
fessor McAdie remarks that while these amounts are very 
large they do not break the record for the greatest annual 
rainfall nor the greatest monthly rainfall in the State—which 
were, respectively, 137.58 inches in 1902, and 62.24 inches in 
February, 1902, both at the station Helen Mine, Lake County. 
Professor McAdie gives credit to Mr. George H. Willson, 
Local Forecaster at San Francisco, for the preparation of this 
table: 


ix ‘Length of 
Stations. 1906. | 1905. 1904. Normal. record, 
ba 129. 69 68. 03 114. 72 93, 51 6 
Bear \alley (Nevada County) ........ 110. 85 46. 93 
106.25, 50.63 91.98 3 
Bime COBYOR. .. 104.21 46, 65 93, 48 64. 05 8 
99.08 55.08 «115.07 | 98. 48 7 
9.25 36.80 61.22 48. 80 ii 
Georgetown 93. 22 85.77 79. 37 57.10 34 
ad ces 85.72 33. 42 67.87 52.19 26 
85. 70 70. 04 126.49 81. 66 19 
North Bloomffeld...................... 85. 32 41.74 73. 60 53. 52 10 
85.24 32. 22 76. 20 51. 26 8 
OD ce 70.59 46. 64 36 
82.72 36. 91 68. 64 55.79 15 
sed ves 82.21 46. 92 105, 87 78.76 5 
Mount Saint Helena..................- 81. 4 49. 89 5 
cc 79. 40 52.66 90. 31 60. 10 22 
70.98 44.52 75. 76 | 49. 90 11 
en 70. 27 50. 91 107. 61 70, 28 13 
69. 77 49. 63 85. 38 50. 70 14 
66. 92 61. 42 43.15 12 
66.45) 2496 61.74) 40.87 13 
62. 93 42.54 73.11 3 
59.91 66,10 26. 81 33. 32 8 


| 
| 
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RECENT PAPERS BEARING ON METEOROLOGY. 
H. H. Librarian. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a —— 

American monthly review of reviews. New York. v. 36. July, 1907. 
—— A year of delayed harvests. p. 79-83. 


Journal of geology. Chicago. v.15. April-May, May-June, 1907. 
Hobbs, William Herbert. The recent advance in seismology. 


review. Lancaster, Pa. v. 24. June, 1907. 

Trowbridge, C.C. On atmospheric currents above fifty miles 
from the surface of the earth. p. 527-529. [Discussion of obser- 
vations of meteor trains. ] 

Scientific American. New York. v. 96. June 29, 1907. 

Gradenwitz, Alfred. A novel apparatus for demonstrating at- 
mospheric pressure. p. 535. 

Scientific American supplement. New York.. v. 64. 1907. 

Henriet, H. The atmosphere of cities. An investigation with a 
practical bearing on public health. (July 6, 1907.) p. 10-11. 

Gradenwitz, Alfred. An aeronautical observatory; the elaborate 
equipment of a model observatory. (July 13, 1907.) p. 24-26. 

Fully illustrated description of the observatory at Lindenberg, 
russia. 

Dibos, M M. The artificial dispersion of fog; the solution of a 
municipal engineering problem. (July 13, 1907.) p. 30-31.) 

Describes successful experiments with hot air jet and with 
ertzian waves. Suggests applications to navigation and rail- 


roading. ] 
Symons’s m magazine. London. v. 42. June 1907. 

—— Wilhelm von Bezold, 1837-1907.  p. 83. 

Archives physiques ‘et naturelles. Geneve. 4pér. Tome 28. 15 
juin I 

Perrot, lg de. Charges produites parla neige sur les toits. p. 

609-610 
Ciel et terre. Bruzelles. 28 année. 1907. 

Dobrowolski, A. Les cristaux de glace aériens et le phénoméne 
des halos. (16 juin 1907.) p. 183-196. 

Alippi, Tito. Sur un phénoméne acoustique d'origine terrestre ou 
atmosphérique. (1 juillet 1907.) p. 209-219. [Discusses an ex- 
tensive series of observations of ‘‘ brontidi” (barisal guns; mist- 
poeffers) in Italy. ] 

France. Académie des sciences. rendus. Paris. 

Maillard. Sur la trombe du 22 mai 1907 dans le département du 
Loiret. (Tome 144. 17 juin 1907.) p. 1392-1393. 

Bloch, L. Sur l'ionisation de l’air par barbotage. (Tome 145. 1 
juillet 1907.) p. 54-55. 

Nature. Paris. 35 année. 29 Juin 1907. 
don, J[ean] R{aoul]. La sécheresse de l'année 1906, p. 
Revue néphologique. Mons. Juin 1907. 

—— Nébulosité & Davos 1904-1906. p. 137. 

._ Bracke, A. Ballons piriformes contre la gréle. p. 142-144. 
Annalen der Physik. Leipzig. 4 Folge. Bd. 23. 1907. 

Warburg, E., and Leithfiuser, G. Ueber die Oxydation des 
Stickstoffs bei der Wirkung der stillen Entladung auf atmos- 
phirische Luft. p. 209-225. 

Barkow, Erich. Versuche iiber Entstehung von Nebel bei Wasser- 
dampf und einigen anderen Diimpfen. _p. 317-344. 

Beitriige zur Physik der freien Atmosphire. Strassburg. 2 Bd. 3 Heft. 

Rosenthal, Elmar. Ueber trockene Zonen der freien Atmosphire. 
p. 79-91. 

Bassus, K. vion]. Ueber die Windverhiltnisse in der oberen 
Inversion. p. 92-95 

Hergesell, Hugo. Die Erforschung der freien Atmosphire tiber 
dem Polarmeer. p. 96-98. 

Kleinschmidt, Ernst. Die Feuchtigkeitsmessung bei Registrier- 
ballonaufstiegen. p. 99-124. 

Gaea. Leipzig. 43 Jahrgang. August 1907. 

—— Eine Beobachtung des kiinstlichen Brockengespenstes. p. 462- 
465. [Review of paper by Richarz. } 

—— Niederschlag, Abfluss und Verdunstung in Mitteleuropa. p. 
465-472. [Review of work by H. Keller. ] 

Geographische Zeitschrift. Leipzig. 13 Jahrgang. 11 Juni 1907. 

Sapper, Karl. Island. p. 225-243. [Climate p. 226-229. | 
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Himmel und Erde. Berlin. 19 Ji . Suni 1907. 
Hennig, Richard. Witterung und Weltgeschichte. p. 405-423. 
Meteorologische Zeitschrift. Braunschweig. Bd. 24. Juni, 1907. 
Bédrnstein, R. Aus Goethes Meteorologie. p. 241-247. 
Becker, Aug. Zur Messung der Tropfengrossen bei Regenfillen 
nach der Absorptionmethode. p. 247-261. 
Wundt, W. Ueber die Berechnung der Solarkonstante. p. 261-269. 
Hann, J[ulius}]. Zum Klima von Peru. p. ee [Abstract 
and discussion of Bailey’s Peruvian meteorology, p ~ 
, Fr. Zur Kenntnis der elektrischen Lenvabigke t der Luft. 
p. 282-285. 
Hann, J[ulius]. Resultate der meteorologischen Beobachtungen 
zu Lydenburg, Transvaal. p. 285-286. 
Reale accademia dei Lincei. Atti. Rendiconti, Classe di scienze fisiche, 
matematiche e naturali. Roma. v. 16. 1 giugno 1907. 
——_, Luigi de. La teoria elastica dell’ isostasi terrestre. p. 
10-916. 
Monti, V. Di alcune possibili relazioni tra la sismicita della Sviz- 
zera e quella dell’ alta Italia. p. 916-920. 


RECENT ADDITIONS TO THE WEATHER BUREAU 


LIBRARY. 
H. H. Krmpatt, Librarian. 


The following titles have been selected from among the books 
recently received, as representing those moat likely to be useful 
to Weather Bureau officials in their meteorological work and 
studies. Most of them can be loaned for a limited time to 
officials and employees who make application for them. 


Angstrém, Enut. 
Méthode nouvelle pour l'étude de la radiation solaire. Upsala. 1907. 
19p. 4°. (Nova acta Regie societatis scientiarum upsaliensis, 
ser. 4, vol. 1, no. 7.) 
Barnes, Howard T. 
Ice formation, with special reference to anchor ice and frazil. New 
York, ete. 1906. x, 260 p. 8°. 
Bavaria. K. meteorologische Centralstation 
Deutsches meteorologisches Jahrbuch, 1898. Miinchen. 1899-[1907]. 
vp. 


Same. 1899. Miinchen. [1907.] v.p. f°. 
Same. 1900. Miinchen. v.p. f°. 
British rainfall organization. 
Rules for rainfall observers, by Hugh Robert Mill. London. 1906. 
Tp. 8°. 


Ferle, Friedr. R. 

Praktische oder angewandte Meteorologie fiir Landwirte; fiir 
Studierende der Landwirtschaft, Landwirte, Férster etc. sowie 
zum Selbstunterricht. Riga. 1906. 92p. 8°. 

Iakhontov, G. 

Buri Ozera Baikal. [Storms of Lake Baikal.] St. Pétersbourg. 
1906. 15 p. f°. (Mémoires de Académie impériale des sciences 
de St. Pétersbourg, 8e sér., v. 19, no. 3.) 

Japan. Central meteorological observatory. 

Annual report, 1905. Part 1. Meteorological observations in Japan. 

Japan. Tokio. 1906. 345p. 4°. 
Kerner, Fritz vjon]. 

Thermoisodromen; Versuch einer kartographischen Darstellung des 
jaihrlichen Ganges der Lufttemperatur. Wien. 1905. 30p. 4°. 
(Abhandlungen der K. k. geographischen Gesellschaft in Wien, 
6. Band, 1905, no. 3.) 

Lowenthal, Jacques. 

Ueber das Klima von Rostock, unter Beriicksichtigung der har- 
monischen Analysis. Schwerin. 1906. 48 p. f°. (Inaug.-Diss.— 
Rostock.) 

Meyers grosses Konversations-Lexikon. 

Meyers grosses Konversations-Lexikon. Ein Nachschlagewerk des 
allgemeinen Wissens. Sechste, ginzlich neubearbeitete und ver- 
mehrte Auflage. Vol. 1-16. A-Rinteln. Leipzig, ete. 1904- 
1907. 4°. 

Miiller, Rudolf. 

Ergebnisse zwanzigjibhrigen zu Gumbinnen von 1885-1906 angestellten 
meteorologischen Beobachtungen. Gumbinnen. Secret 91 p. 
8°. (Beilage zum Jahresbericht der Kéniglichen Friedrichschule, 
Ostern 1907.) 

Negro, Carlo. 

Evaporimetro a riflessione. Pavia. 1906. 7p. 8°. (Extr. Rivista 
di ct matematica e scienze naturali, Pavia, anno 7, aprile 1906, 
no. 76. 

Le coe elletriche e la loro relazione con la pioggia. Pavia. 1907. 
llp. 8°. (Extr. Rivista di fisica, matematica e scienze naturali, 
Pavia, anno 8, febbraio 1907, no. 86. 

Sull’ inversione della temperatura. Pavia. 1905. 15 p. 8°. (Extr. 
Rivista di fisica, matematica e scienze, Pavia, anno 5, luglio 1905, 
no. 67. 

Sull’ dell’ aurora polare. Torino. 1905. 20 p. 16°. (Extr. 
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Bolletino mensuale della Societa meteorologica italiana, no. 1-2-3, Mr. H. L. F. Morse, head of the department of science in 
anno 1905. the Troy, N. Y., High School, informs us that at that school 
Rossnhainer, O. considerable attention is given to the study of meteorology. 


Ergebnisse der meteorologischen Beobachtungen in Ilmenau, Weimar 
und Jena 1900-1906. Ilmenaui.Thiir. [1907.] 22p. 4°. — 
senschaftliche Beilage zum Jahresberichte iiber die Stéd e 
Realschule zu Ilmenau i Thiir., Ostern 1907.) 


Schwab, P. Franz. 
Ueber die Schneeverhdltnisse im Gebiete von Stoder. Nach den 


Beobachtungen des Oberlehrers J. Angerhofer. Linz. 1907. 70 p. 8°. 


Semenov, I. 

Sieverovostochnyia buri Chernago i Azovskago morei. [Northeast 
storms of the Black and Azof Seas.] St. Pétersbourg. 1906. 37 p. 
f°. (Mémoires de l'Académie impériale des sciences de St. Péters- 
bourg, 8e sér., v. 19, no. 5.) 

Smith, Arthur G. 

Evaporation upon the Iowa River. (Jn Contributions from the phys- 
ical laboratory of the state university of Iowa, v. 1, no. 1, p. 15-24. 
Towa City. 1907.) 


Sonnblick- Verein. 
Finfzehnter Jahres-Bericht fiir das Jahr 1906. Wien. 1907. 65 p. 4°. 


Voeikov, A. 
La variabilité interdiurne de la pression atmosphérique principale- 
ment en Asie. St. Pétersbourg. 1906. 40 p. f°. (Mémoires de 
l’'Académie impériale des sciences de St. Pétersbourg, 8° sér., v. 19, 


no. 6.) 
EDUCATIONAL NOTES. 


Interesting announcements regarding instruction in mete- 
orology at Harvard University will be found in the prospectus 
of the division of geology, issued in pamphlet form June 20, 
1907, as number 24 of Volume IV of the Official Register of 
Harvard University. 

Geology B is the elementary course in meteorology, and is 
required for admission to all the courses in climatology. It 
counts as a half course, is given during the second half year, 
and includes three lectures and four hours of laboratory work 
each week. It is open to freshmen. 

Geology 1 deals with the climatology of North America. It 
is a half course, given during the first half year, and includes 
three lectures each week and additional hours for laboratory 
work. It is designed to give a general view of the climates of 
North America especially suited to the use of students of 
physiography, forestry, and medicine. 

Geology 2 is a half course on the geography of South 
America, given during the first half year. Assistant Professor 
Ward is the instructor, and special attention is paid to 
climatology. 

Geology 3 (omitted in 1907-8) treats of the climatology of 
the Eastern Hemisphere. 

Geology 19 is a half course in general climatology, given 
during the first half year. It includes three lectures each 
week and additional hours for laboratory work. It is recom- 
mended to students who intend to study medicine. The text- 
book is the English translation of Volume I of Hann’s Hand- 
buch der Klimatologie. 

Geology 20e is a research course in climatology, primarily 
for graduates. It may be taken as a whole course or as a half 
course, but is open only to those who have past in all or most 
of the courses previously mentioned or who have had equiva- 
lent preparation. 

In regard tothe geographical and meteorological laboratory 
the pamphlet announces: 

A large corner room on the third floor (of the geological 
section of the university museum building) is devoted to the 
elementary classes in physiography and meteorology, and is 
provided with tables for about forty men. Adjoining this 
room are two smaller rooms used for lectures before advanced 
classes. 

As an adjunct to the meteorological laboratory, there is 
a students’ meteorological observatory. This observatory, 
equipped for the practical instruction of students, is established 
on the roof of the geological section of the museum, with an 
instrument room immediately below. 


In the physics classes, numbering in all about fifty pupils, as 
much time as possible is spent on meteorology, under the 
heads of barometry, thermometry, and heat propagation. 
Some of the pupils get interested and pursue meteorology by 
themselves, following along from the weather map that comes 
to the school each afternoon. 

In the physical geography class, numbering from forty to 
fifty pupils, each pupil makes, on transparent paper, a diagram 
from some dozen or more “lows” on the same piece of paper, 
each set of arrows being superposed on all the others. Also 
a similar diagram is prepared from a dozen “highs.” From 
several sets of consecutive maps storm paths are traced across 
the continent. Each pupil makes a complete weather map 


from the telegraphed data. During a month in the fall and — 


again in the spring the pupils take daily turns in reading the 
barometer and thermometers (dry and wet bulbs, maximum 
and minimum), and noting the wind direction and weather, 
and during these periods the weather of each day is discust 
in class for fifteen minutes, the pupils finding the cause from 
the map of the day itself or that of the preceding day. 

Most of the boys and some of the girls in this class become 
very good forecasters, and scarcely need to look at the pre- 
dictions on the maps received from Albany. 


DISSEMINATION OF USEFUL KNOWLEDGE. 


The Secretary of Agriculture has been informed of the fol- 
lowing resolution recently adopted in London: 

That the members of the International Conference on Hybridization 
and Plant Breeding, gathered from all parts of the world, and assembled 
in the hall of the Royal Horticultural Society of Great Britain, desire to 
express to the President of the United States of America, and to the 
Minister of the Department of Agriculture at Washington their hearty 
appreciation of and thanks for the invaluable assistance which has been 
given to farmers, horticulturists, planters, and scientific men throughout 
the whole world by the liberal distribution of American research publi- 
cations. 

As our Government has sometimes been criticized for its 
efforts to disseminate useful knowledge, it is a pleasure to re- 
ceive such hearty appreciation and recognition of its work. 
If the knowledge acquired by research at the expense of the 
people can be widely disseminated and made available in many 
practical ways, then civilization is advanced, the permanent 
security of the Government is assured, and an additional 
argument is offered for the wisdom of our forefathers in 
establishing a government of the people, by the people, and 
for the people. 


METEOROLOGICAL TERMS USED IN THE PHILIPPINES. 


Under date of December 23, 1906, Capt. John P. Finley, 
Governor of the District of Zamboanga, submits a list of 
native names of certain meteorological terms. This list is 
given in English, Maguindanao Moro, Sulu Moro, Malay, and 
Spanish. The Maguindanao Moro is given in both English 
and Arabic characters. 

We regret that, not having a font of Arabic characters, we 
can print the Maguindanao Moro only in English characters. 

As a general rule the number of specific terms applicable to 
specific weather conditions indicates the extent of the national 
habit of a close consideration of the atmosphere in its relation 
to the every-day occupations of the people. Among some 
nations it is the rain, among others the wind, and among 
others still the sunshine that most frequently attracts at- 
tention. It is specially interesting to find words for ice and 
snow coined by people who certainly very rarely, if ever, 
become acquainted with these in a natural way in such a 
tropical climate as that of the Philippines. 
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Liat of certain meteorological terms used in the Philippines. 

English. Maguindanao Moro. Sulu Moro. Malay. Spanish. 
Gabun a maputi.................. Awan puti...............| Nubes blancas. 
evans Gabun a maytim or (Rindiing)... Gabun............... Nubes oscuras. 
Gabun a mapuru................. | Awan Mata’as.............| Nubes elevadas. 
Gabun a mababa................. Awan hababa’............. Awan randah or rendah...| Nubes bajes 

Ribut or Subu-subu.............. Hunus or unbak Tawpan... Ribut................... Tormenta. 


WEATHER BUREAU MEN AS EDUCATORS. 


The regular course of instruction in meteorology at the 
University of Missouri, at Columbia, was given this year by 
Mr. George Reeder, section director. The duration covered 
the entire second semester. The class consisted of medical, 
agricultural, and engineering students in about equal number, 
in all about thirty, and was divided into four sections. Charts, 
photographs, lantern slides, and especially blackboard dia- 
grams were used. References were made to the books by 
Davis, Waldo, Hann, and Ferrel; to Bartholomew’s Physical 
Atlas, Volume III, and to the publications of the Weather Bu- 
reau. Observations, written exercises, and laboratory work, 
including the making of weather maps and forecasting, were 
required. The final examination was sustained in a very 
creditable manner, and great interest was taken in the entire 
course. 

During the past year Mr. Reeder has delivered several 
special lectures outside of the regular course. The most im- 
portant of these were one on “ Meteorological instruments 
and their uses ”, to a body of visiting State teachers, and one 
on “Clouds” (illustrated), to the Society of Senior and Junior 
Engineers of the university. 


The set of lantern slides illustrating the work of the Weather 
Bureau and the accompanying lecture prepared by Mr. John 
R. Weeks, of the Binghamton, N. Y., office, had, up to June 
12, been exhibited and given in twenty places. In many of 
these they have been used in several schools, or schools have 
united in their use. The lectures have been open to the pub- 
lic, and have usually been announced in the local papers. 
Nearly thirty other requests have been received, which it is 
hoped to comply with during the next school year. 


According to The Laurentian, the organ of the students of 
St. Lawrence University, Canton, N. Y., the honorary de- 
gree of master of arts was conferred upon Merton Leonard 
Fuller, of the United States Weather Bureau. Mr. Fuller has 
been in charge of the local weather station during the past 
year, and has also served the university as a lecturer on mete- 
orology and climatology. He has won the esteem of all who 


know him and made many friends, and the action of the trus- 
tees in conferring this degree was a matter of general con- 


gratulation. 
Under date of July 23, Mr. Fuller reports as follows rela- 
tive to his educational work during the past year: 


In St. Lawrence University an elective course in meteorology, three 
hours per week, open to junior and senior classes, was continued thru- 
out the year. The first semester was devoted to meteorology, using a 
part of Davis’s text as a basis; the second semester to a course of lec- 
tures on general climatology, with student reports and laboratory work, 
using as a foundation a number of official and standard works. Final 
examinations were given at the end of each semester and past by every 
student. The number of students electing the course increased materi- 
ally for the second semester, during which period the class enrolled 
nearly one-fourth of all those eligible to the work, and more than one- 
seventh of the entire enrollment of the university, excepting, of course, 
that portion of the university not located at Canton. The class in physi- 
ography taught during a part of the second semester is not included in 
any manner in the statements of this letter. 

For the lectures of the second semester over 500 slides were used, fully 
half of which are now a part of my personal equipment for future work. 
In my personal equipment is also a Thompson combination reflectoscope 
and lantern, by which drawings or photographs may be thrown directly 
upon the screen without the need of slides, and supplementary use was 
made of this method. 

Most of the slides in my personal stock were made to order for the 
work of the semester. They were prepared from original material, or 
taken from Weather Bureau Bulletins P and Q, Bartholomew’s Physical 
Atlas, Vol. III, the MonTHLY WEATHER REVIEW, or from various other 
works in the station library or loaned by the Central Office. Weather 
Bureau Bulletin Q and Bartholomew's Atlas were especially valuable 
sources, and were extensively drawn upon. 

In addition to the work at St. Lawrence University was the course of 
seventeen or eighteen lectures given at Potsdam, N. Y., during the sec- 
ond semester, in connection with which a class of nine students of Clark- 
son School of Technology (one of the original ten having left school) 
received one hour’s credit for the lectures, collateral reading, and exami- 
nation. 

There were also during the winter and spring two lectures before 
teachers’ institutes and three before farmers’ institutes, some of which, 
it is thought, were previously reported. 

Besides the foregoing, considerable has been done on a personal card 
index for use in meteorological educational work. This now covers 
nearly all the station library and selected subjects in the large univer- 
sity library, and is already of valuable service. 


The following lectures and addresses by Weather Bureau 
men have been reported: 
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Mr. H. F. Alciatore, May 4, 1907, before the Little Rock, Ark., 
High School, also May 28, before the Railroad Young Men's 
Christian Association, Argenta, Ark., on “The work of the 
Weather Bureau ”. 

Mr. J. Warren Smith, June 20, 1907, before the Franklin 
County Pioneers’ Association, at Westerville, Ohio, on “The 
making of weather forecasts ”’. 

Mr. R. H. Sullivan, June 6, 1907, at the outdoor meeting of 
the Sedgwick County Horticultural Society, near Wichita, 
Kans., on “The history, methods, and benefits of the U. S. 
Weather Bureau ”’. 

Mr. A. B. Wollaber, July 1, 1907, before a gathering of the 
graduates of Pomona College, at Los Angeles, Cal., on “ The 
work of the Weather Bureau and the methods employed in 
forecasting 

Classes from universities, schools, and colleges have visited 
the Weather Bureau offices to study the instruments and 
equipment and receive informal instruction, as reported from 
the following stations: 

Chicago, Ill., January 23, 1907, pupils of the Lake High 
School; March 23, 1907, pupils of the Central Young Men’s 
Christian Association, of Chicago; March 27, 1907, pupils of 
the Chicago Normal School; March 30, 1907, pupils of the 
Lake View High School; April 9 and 11, 1907, pupils of the 
Thomas Hoyne High School; April 17, 1907, pupils of the 
South Chicago High School; April 20, 1907, 18 teachers of 
the Chicago schools; April 29, 1907, pupils of the Hyde Park 
High School; May 15, 1907, pupils of the Thorp School, South 
Chicago; June 1, 1907, pupils of the Evanston Township High 
School, Evanston, [ll.; June 20, 1907, pupils of the J. Sterling 
Morton High School, Clyde, Il. 

Columbus, Ohio, June 1, 1907, a class in geology from Ohio 
State University. 

Grand Junction, Colo., June 8, 1907, a class from the local 
School of Journalism. 

New Orleans, La., June 6, 1907, a class from the Newman 
Manual Training School. 

San Diego, Cal., June 13, 1907, the physical geography class 
of the San Diego State Normal School. 

Syracuse, N. Y., June 5, 1907, a class from the Syracuse 
High School. 

Vicksburg, Miss., May 29, 1907, part of the junior and senior 
classes from the Walnut Street High School. 


CONFOUNDING CAUSE AND EFFECT. 


The following remarks, quoted from the New York Times 
of June 28, 1907, forcibly repeat the remonstrance which was 
long since published in the Monraty Wearuer Review, but 
which can not be too often reiterated: 


Our first brief ‘‘ spell” of hot weather ended Wednesday evening, as 
such “spells” usually do, with a thundershower. Thereupon every- 
body said, ‘* The storm has cooled the air", just as everybody panting 
in the heat and humidity had said before the storm came that when it 
did arrive it would have that highly desirable effect. 

And yet there is not, as a matter of fact, the slightest reason for 
thinking that thunderstorms ever did or ever will ‘‘ cool the air” or 
otherwise in any degree change what we call ‘‘the weather’’. These 
little tempests are an effect of the cool wave, and not at all its cause, for 
they are produced, in a way fairly well understood, just at the point 
where a wave of cool air overtakes a hot and humid wave as the two 
leisurely take their way across the continent; and they are merely a 
symptom of the final struggle between the two. 

It seems as if it would be easy to keep this sequence of events in 
mind, once it had been learned, and this one has been explained often 
enough; but habits of speech, inherited from innumerable prescientific 
days, are hard to break, and for centuries to come, probably, people and 
newspapers will continue to credit thunderstorms with bringing a relief 
as little the work of the storms as it is the work of the newsboys who 
sell the papers announcing the amount of rain that fell. Even the pro- 
fessional weather observers continue to use the old, wrong phrases; at 
any rate, the reporters quote them as using those phrases, and we have 
yet to hear of any protests from the Bureau men. 
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THE ST. SWITHIN’S DAY FALLAOY. 
By J. H. Morrison. Dated Brooklyn, N. Y., June 14, 1907. 

The legend of St. Swithin relates that he died in 862, and 
was buried on the north side of the church at Winchester, 
England. Many years later, on July 15, when his body was 
to have been disinterred and buried again inside the walls of 
the church, excessive rains occurred, continuing for 40 days, 
whence the saying that if rain falls on July 15 it will con- 
tinue to fall every day, more or less, for 40 days following. 
The idea of this 40 days’ rain in England was brought to 
America in colonial days, and is still current in many parts of 
the country. 

Meteorologists have examined the rainfall statistics of Great 
Britain and have shown that there are no forty successive days 
of rain after July 15, and, in fact, no apparent connection be- 
tween the weather of that date and the 40 days following’; 
but I know of no special study of the subject based on records 
for this country. 

The early meteorological records of the United States are 
somewhat incomplete, but from a record kept of observa- 
tions made by Prof. Parker Cleaveland of Bowdoin College 
at Brunswick, Maine, and published by the Smithsonian In- 
stitution, we are able to obtain the number of days of rain at 
that station for the full months of July and of August from 
1808 to 1859. For this period of 51 years the average num- 
ber of days of rain during the whole month of July was 7.1 
days, and for the month of August 6.7 days. The highest 
number of days in July when there was rain was 13 in 1808, 
and the same number in 1828, and in August there were 13 
days in 1812 and the same number in 1826. The greatest 
precipitation at this station was in August, 1843, when there 
fell 12.21 inches, and the next was in July, 1845—48.67 inches. 
The average rainfall for 31 years for July was 3.65 inches and 
for August 4 37 inches. 

The record of observations made by Dr. S. P. Hildreth at 
Marietta, Ohio, from 1818 to 1859, as published by the Smith- 
sonian Institution, is not full, but it shows that for a period of 
32 years the greatest number of days of rain for July was 18 
days in 1831, and 16 days in 1848. The month of August 
does not show such a wide range of days of rain, there being 
4 years of 11 days each, 4 years of 10 days each, and 5 years 
of 9 days each. The average number of days of no rain dur- 
ing this period, by this record, was for July 21.9 days, and 
for August 21.7 days. The annual average of days of rain for 
the 32 years was for July 8.3 days, and for August 7.6 days. 
The greatest monthly precipitation during the two months was 
in July, 1831, 12.12 inches. 

The data from the two preceding stations being from monthly 
records of the observations are not so valuable as desired for 
the purpose of this paper, still they show that there was not 
one year when 40 days of rain took place at the stations dur- 
ing the period. 

The most valuable study for this country that can be made 
of the weather during the 40 days succeeding St. Swithin’s 
Day is that from the tables of the daily precipitation pre- 
pared especially by the writer for this paper from the official 
records of the United States Weather Bureau in New York, 
and those of the meteorological observatory in Central Park, 
New York. This is the first time that this period of weather 
has been so covered. There are some advantages to be ob- 
tained from the comparisons of these records, tho they are 
not for the same period of time; for the meteorological observa- 
tory table covers 36 years, while that of the United States 
Weather Bureau is for 35 years. These stations being com- 
paratively so short a distance apart, 4.8 miles in a nearly north 
and south direction, and in the charge of trained observers of 

‘See Prof. W. W. Bryant: The St. Swithin’s Day Tradition. The Ob- 
servatory, November, 1904. Symons’s Meteorological Magazine, Octo- 
ber, 1904, vol. 39, page 175. 
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the weather, these tables have much value in a paper on this 
subject, so far as our climate is concerned. 
An analysis of these tables shows the following results: 


Rainfall on St. Swithin’s Day and during the 40 days following at United 
States Weather Bureau station, New York, N. Y. 


Year Precipitation Days with Days with Days with Rainfall 

, on July 15. rain. no rain. | trace of rain. in 40 days. 
Inches. Inches. 

2.33 16 11. 87 
1873... 00 23 | 10. 24 
1875 ..... 00 23 | 14.91 
00 14 | 24 2 | 6.71 
.00 15 1 4.30 
Se .00 15 24 1| 9. 37 
. 00 14 25 1 | 6.45 
1880...... . 36 13 26 1 | 5.59 
. 00 8 28 | 1.97 
1882...... .00 7 30 | 1.03 
1883... . 40 13 25 | 2 | 3. 63 
1884...... -00 16 22 | 7.47 
10 27 | 3 6.38 
1886... .02 15 2 3 | 2.87 
a . 00 19 19 2 8. 67 
1888...... .00 14 23 | 6.95 
1889..... .89 18 2) 10. 96 
1890...... T. | 15 17 | 8 6.14 
« 20 15 5 | 4.92 
00 12 25 | 3 2,49 
1893... 00 | 18 25 2 | 3.99 
14 24 | 2 | 2.22 
1895...... 14 21 5 | 5. 39 
1896...... ly 20 1| 5.17 
24 it 7.61 
.00 16 15 9 4.84 
1899...... .00 15 17 8 5.86 
‘08 | 21 5 4.17 
1901... .00 16 18 5. 67 
1902......, 19 16 5.96 
1903...... . 00 17 19 4 5.74 
ved .00 17 18 5 | 8. 87 
1905......| .01 16 21 3 6.11 
1906. .....| 16 | 22 2 | 5.07 

Total 4.70 | 542 750 108 212. 76 


Average number of days of rain in the period of 40 days 
during 35 years, 15.48 days. 

Average number of days of rain in the period of 40 days 
during 35 years, with days of traces of rain included, 18.54 
days. 

Average number of days of no rain, 21.42 days. 

Average rainfall for 40 days, 6.08 inches. 

The four years of greatest precipitation during these 40 
days were 1872, 1873, 1875, and 1889. In both 1872 and 1889 
the 15th of July was a wet day, having a rainfall record of 
2.33 inches for the first and 0.89 inches for the latter year, 
while 1873 and 1875 had dry days on July 15. The propor- 
tion of dry and wet days for July 15 in 35 years is 22 dry days 
to 13 wet days. In 1873 there were 8 wet days in July and 
15 wet days in August, and in 1875 there were 8 wet days 
in July having a precipitation of 4.49 inches, and 15 wet days 
in August with a rainfall of 10.42 inches. This was the year, 
during the period of 35 years, when the greatest rainfall took 
place in the 40 days, and next to the highest number of days 
of rain, exclusive of the days when “traces” were recorded. 
In 1889 there were 8 wet days in July and 10 in August hav- 
ing a total precipitation of 10.96 inches. The days of greatest 
precipitation were July 26, 1872, when there was a rainfall of 
3.80 inches; August 12, 1875, with a rainfall of 3.34 inches; 
and July 27, 1889, with 2.77 inches. There were in the 35 
years, during this special 40-day period, 3 days in July and 8 
days in August when the daily precipitation ranged between 
2.06 and 2.45 inches. 

Average number of days of rain in the 40 days during 36 
years, 14.05 days. 

Average number of days of no rain in the 40 days during 
36 years, 25.97 days. 

Average rainfall for 40 days, 6.34 inches. 

There were on July 15 11 wet days and 25 dry days during 
the 36 years. 

The record of the Central Park Observatory shows: 
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Rainfall on St. Swithin's Day and d the 40 days following at Mete- 
orological Observatory, Central Park, New York, N. Y. 


| 
, Precipitation Days of no Rainfall 
Year. | on July 16, | Days of rain. rain, | in 40 days, 
| 
| Inches. | Inches. 

| 17 | 23 6. 55 
1.57 | 18 | 2 10,11 
02 19 21 11.01 
00 8) $2 8.29 
19 | 21 12. 86 
| 12 28 | 9.13 
8 32 | 1.09 
69 10 30 2:90 
17 | 23 7. 55 
16 5. 87 
13 27 | 4.08 
10 30 5.48 
15 25 5. 88 
15 25 6. 82 
00 16 24 4.46 
15 25 | 5.19 
il 29 | 4.96 
.31 17 23 9. 48 
00 13 27 | 6. 52 
18 22 | 9. 92 
.00 13 27 | 6. 02 
12, 28 | 3,89 

4.00 505 | 935 228, 10 


On July 15, 1872, there was a rainfall of 1.57 inches, and 
during that period of 40 days there was a precipitation of 
10.11 inches; while the next year on July 15 there was a rain- 
fall of .02 inch, and a total for the following 40 days of 11.01 
inches; and in 1889 there was a rainfall on the first day of the 
period of .89 inch, and a rainfall for the 40 days of 13.95 
inches. These periods show the greatest number of wet days, 
with two exceptions, during the 36 years. 

Then we find there was a dry July 15 in 1875, when there 
was a rainfall for the 40 days of 12.86 inches; then for 10 
years following there were 8 years each having a dry opening 
day, when the precipitation for the 40 days ranged from 0.6 
inch to over 9 inches. There were two dry periods in succes- 
sion, both having dry opening days, that of 1881 with but 8 
wet days, and 1882 with but 5 wet days out of the 40. These 
periods had the least precipitation of any of the years under 
review. Then for the next 24 years there was but one period 
when there was a rainfall of over 10 inches, and only two 
others of 9 inches each, in the 40-day period. For the 17 
years following the year of the period of greatest rainfall, 
13.95 inches, there has been a much lower average of rainfall 
during the period than that for the previous 19 years. 

To show that the same percentage of rainy and rainless 
days, on an average, would occur for an extended period of 
time, viz, 40 days, at another season of the year than the St. 
Swithin period, an examination of the record to the present 
year for 38 years, from February 21 to March 31,—these two 
months showing the highest average of precipitation for an 
extended period of years, next to July and August—was made 
and indicated that out of 1491 days there were 557 days on 
which there was rain, and 934 days on which there was no 
rain, giving an average for the period from February 21 to 
March 31, inclusive, of each year, of 14.66 days on which there 
was rain, and 24.58 days of no rain. It is thus apparent that 
the same general average of dry and wet days holds good dur- 
ing another season of the year in this climate at least. . 

An analysis of the prominent records on the subject shows 
that the average number of days of rain in the 40-day period 
of St. Swithin is for Greenwich 18.85 days, for Dumfries 22.2 
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days, for U. S. Weather Bureau at New York 15.48 days, and 
for Meteorological Observatory at New York 14.03 days. It 
will be seen by these figures that there is a greater number 
of days of rainfall at the two stations in the British Isles than 
there has been at New York, and a much wider range of the 
number of days, whereas the records in the city of New York 
show that there is a less number of days, and the number of 
days is very limited in its range. These figures should efface 
from the card of probabilities this superstition of St. Swithin’s 
Day so far as the climate of the United States is concerned. 
Altho the records of the climate of Great Britain show a larger 
number of days of rainfall there than in the city of New 
York, yet the old legend should receive the same favor there 
as in this country. It seems to be almost useless to say any- 
thing further regarding the absurdity of this old superstition, 
with such an array of telltale figures all set against the legend. 

It has been suggested that the greater precipitation at our 
southern coast cities would show a much higher average than 
at New York, if it did not show that the old legend would at 
times hold good; but an examination of the records of two of 
the southern weather stations shows that the higher average 
during the period is of no moment, and that there has never 
been a year when there were 40 successive days of rain after 


July 15. : 
THE “SANTA ANA” OF CALIFORNIA. 


The dust storms of the San Gabriel Valley are described by 
Prof. George E. Hale in the following quotation from his re- 
port in the Annual Volume for 1906, of the Carnegie Institu- 
tion of Washington: 

I have previously alluded to the dust storms which sometimes enter 
the San Gabriel Valley thru the Cajon Pass from the Mojave Desert, and 
those much rarer storms in which the dust is carried by the wind com- 
pletely over the Sierra Madre Mountains. In the more common form of 
dust storm (the so-called ‘‘ Santa Ana’’) the dust enters the valley in a 
fairly well-defined mass and proceeds westward along the canyon of the 
Santa Ana River. In approaching the coast it spreads over a large area 
and diffuses itself with tolerable uniformity thru the lower atmosphere. 
I have seen from Mount Wilson a dust storm in the region of Riverside 
which in twenty-four hours had spread itself over Los Angeles and 
Pasadena. When it reached this part of the valley there was almost no 
wind, and the dust seemed to diffuse itself thru the air. Such storms 
sometimes completely hide the Sierra Madre Mountains from observers 
in Pasadena. Fortunately they are almost always confined to the lower 
atmosphere, and do not appreciably affect the transparency of the sky 
above Mount Wilson, where daily observations show that the trans- 
parency of the day and night sky are very satisfactory. 


STANDARD TIME. 


According to the Monthly Notices, Royal Astronomical So- 
ciety, February, 1907, the standard time used in India since 
July 1, 1905, has been five hours and thirty minutes fast on 
Greenwich time; that of Burma is six and a half hours fast, 
but the time ball of the Colaba Observatory, Bomba}, which is 
about 73° east of Greenwich, drops daily at exactly 3 a. m., 
Greenwich time, or about 8 a. m., local time. The Council at 
Port Louis, Mauritius, has decreed that from and after Janu- 

1, 1907, the standard time for that colony and its depen- 
dencies shall be that of the meridian 60° east of Greenwich. 
(The longitude of Mauritius is about 58°.) The standard for 
the Seychelles is also four hours fast on Greenwich time; but 
the standard for the Chagos Archipelago is five hours east of 
Greenwich. These regular hour standards are convenient for 
local use in many respects; but when it comes to interchange 
of meteorological data by cable and wireless, as well as by the 
ordinary telegraph and telephone, it would seem that the 
time must soon come when the world will find it best to adopt 
the Greenwich time uniformly. We do not, ourselves, appre- 
ciate the necessity for having, in India and the ocean south of 
it, four different standards (four, five, five and a half, and six 
and a half hours from Greenwich). The inconvenience of an 
irregular and arbitrary system of standards is appreciable, 
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tho of course not to be compared with the confusion that 
existed before any standard was adopted. We fear that the 
subdivision into half and quarter hours will do more harm 
than good.—Eprror. 


PENALTY FOR COUNTERFEITING FORECASTS. 


The Agricultural appropriation bill for the fiscal year end- 
ing June 30, 1906 [Statutes at Large, vol 33, part 1], contained 
the following legislative item: 


Any person who shall knowingly issue or publish any counterfeit 
weather forecasts or warnings of weather conditions, falsely represent- 
ing such forecasts or warnings to have been issued or published by the 
Weather Bureau, or other branch of the Government service, or shall 
molest or interfere with any weather or storm flag or weather map or 
bulletin displayed or issued by the United States Weather Bureau, shall 
be deemed guilty of a misdemeanor, and, on conviction thereof, for each 
offense, be fined in a sum not exceeding five hundred dollars, or be im- 
prisoned not to exceed ninety days, or be both fined and imprisoned, in the 
discretion of the court.—(See Act of Congress approved March 3, 1905.) 


EQUINOCTIAL STORMS. 
By Prof. E. B. Garrtort. 


The term “equinoctial storms” has for centuries been 
applied to storms that happen near the spring and autumn 
equinoctial periods. Like many other popular impressions 
regarding imperfectly understood natural phenomena the gen- 
eral idea had its origin in observed facts. The difficulty in 
this case has been that the facts concerning the character and 
seasonal and geographical limits of storms that are associated 
with the equinoxes have given way to fancy. The rainy season 
of the Tropics, and the storms of the middle latitudes that 
occur in the spring and fall, have been confused with the 
severer storms known as hurricanes, cyclones, and typhoons 
that are experienced in the tropical and subtropical regions 
and even in the middle latitudes in certain seasons of the year. 

The rainy season of the Tropics, which is entirely distinct 
from the season of equinoctial storms, attends the annual 
march of the sun over the equatorial regions. When the sun 
in its northward journey crosses the imaginary line of the 
equator the rainy season sets in over the northern equatorial 
region, and the rain belt keeps pace with the northward move- 
ment of the sun until the time of the summer solstice, about 
June 21, when the sun reaches the point farthest north in its 
course. About that time the rain belt reaches into the north- 
ern subtropical regions, like Florida, and the rainy season be- 
gins in those regions. In tropical countries, like the Isthmus 
of Panama, there is usually a short, dry season in the interval 
following the northward movement of the rain belt and its 
return southward with the sun. The characteristics of the 
rains of the Tropics are controlled largely by geographical 
and topographical features. They come in the form of local 
thunderstorms that are often attended by torrential rains and 
sometimes by severe wind squalls. Their occurrence is usually 
confined to the afternoon and the early portion of the night. 

The season of severe tropical, or equinoctial, storms in the 
Northern Hemisphere, and more especially in the tropical and 
subtropical North Atlantic Ocean, does not begin until the 
sun has about half completed its return course to the equator. 
They occur near the time of the autumnal equinox, and their 
season extends from August to October, inclusive. In the 
North Atlantic Ocean these storms are called hurricanes, in 
the Indian Ocean, cyclones, and in southeastern Asiatic waters, 
typhoons. In the Pacific area the typhoon season begins 
earlier and continues later than the hurricane season of the 
North Atlantic Ocean. 

At first sight it appears that astronomical events that fore- 
run by several weeks meteorological phenomena can not be 
associated with those phenomena in the relation of cause and 
effect. Meteorological changes and conditions, due to astro- 
nomical causes, do not necessarily coincide in time of occur- 
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rence. The greatest heat of a summer’s day does not occur 
when the sun is on the meridian, nor is the greatest heat of 
summer experienced in the middle latitudes of the Northern 
Hemisphere when the sun has reached the northern limit of 
its course. 

If, therefore, the term “equinoctial storms” is to be pre- 
served, and it undoubtedly will be, it may properly be em- 
ployed to designate tropical storms, or hurricanes, cyclones, 
and typhoons, that occur in the Northern Hemisphere during 
the six or seven weeks that precede and follow the autumnal 
equinox. Many such storms may follow in rapid succession; 
each is an equinoctial storm. There is no one special storm to 
which the term “ the equinoctial”’ should be applied. 


SPECIAL CLOUD OBSERVATION. 


An esteemed correspondent at Cunningham, Itasca County, 
Minn., Mr. David Rose, under date of December 8, 1906, states 
that at 11 a. m. of Friday, December 7, he “observed a clear rift 
of cloudless blue sky from the southern horizon thru the zenith 
to the northern horizon. On each side of this rift the clouds 
lookt like waves dashing against a rough beach.” In reply to 
his query as to the cause and nature of this phenomenon the 
following letter has been sent. It would scarcely seem worth 
while to publish this reply were it not that so many persons 
are liable to make the mistake of assuming that some unknown 
mysterious electrical influence controls the formation of clouds, 
whereas the fact is cloud forms are produced by condensation 
of moisture under a myriad of complex conditions as to 
temperature, humidity, and wind, and it is these conditions 
that determine the nature of the cloud. If any electricity is 
developed in the formation of such a cloud it is a matter of 
very little consequence in comparison with the winds and the 
moisture, the barometric gradient, and the temperature gra- 
dient. Dynamic meteorology consists essentially in the study 
of the hydrodynamics and the thermodynamics of the atmos- 
phere; the optical and electrical phenomena are matters of 
minor importance in relation to winds, storms, and weather, 
but they should be carefully studied by those who are expert 
in these matters.—Eprror. 

The weather map shows that on the morning of Friday, December 7, 
you were located on or near a narrow belt separating a region of cold 
westerly winds, which lay to the east of you, from a region of warmer 
southeast winds, which lay to the west of you. This latter region had 
disappeared by the morning of Saturday, December 8. I therefore infer 
that the clear, blue sky that you saw extending in a narrow band north- 
ward and southward was a region in which air was descending slowly, 
so that it might flow, some to the east and some to the west, toward 
these two regions of westerly and easterly winds, about as shown in this 
little sketch. In this case you would not be likely to feel any very 
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Fia. 1.—Vertical section thru clouds and clear rift. 


strong winds, as the descending air would flow to the east or west before 
it reached the ground. However, the air rarely flows in straight lines, 
and these winds would undoubtedly roll over and over, forming belts of 
clouds at A and B, while the space between would be clear, blue sky, as 
seen from your pointof view. The clouds that you saw are the so-called 
eumulus clouds, and belong to the lower atmosphere; they are not likely 
to have been more than a mile high at the top, but even if they were 
two miles, they would still be called lower clouds. This diagram, there- 
fore, shows you that if the height of A and B above the ground was only 
two miles, and you were midway between them at C, then by walking a 
few miles east or west you would have gotten a very different view of the 
whole phenomenon, and persons who live five miles away would have 
seen nothing of it whatever. It is, therefore, not surprising that we 
have no records of the same phenomenon observed at other points of 
the country. 
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As the winds at A and B were fairly well balanced against each other, 
this clear intervening space remained nearly stationary; but eventually 
one must overcome the other, and, as you say that ‘“‘it vanished gradu-, 
ally from the north’’, I infer that the blue sky was covered by clouds 
coming from that direction, where, as the map shows, we had high 
pressure and cold northerly winds. The whole country seems to have 
been covered by clouds next day. 


LENTICULAR-CUMULUS CLOUDS IN COLORADO. 
By J. B. Witusea. Dated Fruita, Mesa County, Colo., July 18, 1907. 


The article on page 456 of the Monruty Weatuer Review, for 
October, 1906, on lenticular-cumulus clouds has just come to 
my notice. 

We have here an occasional cloud which may possibly be 
classed as lenticular-cumulus. Itis ofa rather dark color and 
in form resembles a saucer, or a number of saucers, placed 
one within the other, and then the pile turned upside down— 
the upper surface being convex, with a sharply defined out- 
line—the lower surface not so pronouncedly convex and with 
a softer outline. 

It usually accompanies or precedes a brisk wind and may 
appear singly or in numbers as high as five or six, altho two 
or three is ordinarily the limit. 

Fig. 1 is a rough draft of them. 


Fria. 1.—Lenticular-cumulus clouds. 


They are always horizontal and sometimes move with con- 
siderable rapidity. 

The pronounced cap shown in the third of Mr. Endicott’s 
photographs (fig. 3, page 458, Review for October, 1906), has 
not been observed by me. 

I am convinced that those observed here are alto-cumulus 
clouds, seen edgewise, for the following reasons: 

1. Because they have appeared in company with well-defined 
groups of alto-cumulus clouds, apparently at the same eleva- 
tion, of the same shade, and apart from all other clouds. 

2. Because these clouds are never seen near the zenith— 
always at a distance. 

3. Because an alto-cumulus cloud, composed of one or more 
patches, reaching in a line toward the observer, must of neces- 
sity (when at a distance, so as to be seen edgewise), assume 
this form. 

The clouds below the principal ones in Mr. Endicott’s pho- 
tographs show a suggestion of this formation, but the lower 
clouds are not in a direct line toward the observer, but bear 
away to the left. It was a puzzle to me for a long time why 
these clouds were not seen near the zenith. 

Allow me to ask why the points at the sides of the clouds 
always curve slightly downward, never upward. 

As to another matter, that of precipitation following a solar 
halo, I will say that in nearly five years my records show 16 
halos, and that considering the following days 6 halos were 
followed by precipitation while 10 halos were not; but this 
is a very dry climate where we get only 8 or 10 inches of 
precipitation per annum. 


DISTINGUISHED COOPERATIVE OBSERVERS. 


The Weather Bureau has maintained many stations for thirty- 
seven years past, but, as is well known, its observers are em- 
ployed specifically for such work, have a great variety of 
duties, and are often moved from one station to another, while 
the exact locations of the offices and instruments are also fre- 
quently changed, so that the comparability of methods and 
exposures is impaired. 

Very different conditions pertain with our faithful volun- 
tary cooperative observers. In these cases there are but few 
changes in the instruments or the locations or the men at any 
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station, and the comparability of the records during a long Station. Length of record. Observer. 
period of time is assured by the spirit of conservatism that ee batons = Sonu C. V. 8. Remington. 
must animate a man who voluntarily undertakes a meteoro- R 
logical record and carries it along continuously for many years. [#nsing, Mich......... 45 years..... | Dr. H. B. Baker. — 
The following list includes, we believe, all the cases known to Thornville, Mich...... 30 years..... J. 8. Caulkins, M. D. 
the Records Division in which the same person or family has ,, M 52 | Wm. —— 
maintained a record at the same place for thirty yearsormore | thos 
and is still reporting. Also a few observers are included who Genoa, Nebr.......... 31 years..... Geo. 8. Truman. 
are no longer maintaining observations. If any observers are | J. H. Foster. 
accidentally omitted from this list we hope we shall hear from N. H........ years’... Foster. 
them, and we shall be glad to publish their names. T. J PM cssanag 
A still longer list could be made of observers who have Moorestown, N.J..... 42 years.....) yon ©. Beans. 
closed their work and past away. We desire short biograph- ‘South Orange, N.J.... 37 years... . Wm. J. Chandler. 
ical sketches of each person who has thus nobly devoted him- BE. B. Cook. 
self to the recording of the weather. N.Y 
In the early history of the respective stations the record Cleveland, Ohio....... 51 years?.... Gustavus A. Hyde. 
books do not always clearly show the names to whom the ob- Jacksonburg, Ohio.... 40 years..... Dr. J. B. Owsley. 
servations should be credited, and it is hoped that any errors North Lewisburg, Ohio 56 years. .... = D. rey — 
discovered in the names will be reported in order that proper portsmouth, Ohio..... 78 years..... Dr. D. B. Gettcn. 
note may be made in the books. ' Dr. H. A. Schirrmann. 
Station, Langth of recon Obeerver. The Dalles, Oreg.-.... $2 years... Brooks. 
Canton, Conn......... 45 years..... G. J. Case. West Chester, Pa...... 52 years..... J. C. Green, D. D. Ss. 
Clinton, . 37 Luke Roberts. 
Fort Madison, Iowa... 59 years..... Mise Lucy A MOready. CORRIGENDA. 
Logan, Iowa.......... 38 years..... Mee Stern. Montaty Wearuer Review for April, 1907, Vol. XX XV, No. 4, 
| Glenn H. Stern. page 173, Table 1, for 1903, line IX, column Q, for “1.011” 
Lawrence, Kans ...... 39 years..... Prof. F. H. Snow. read “1.041”; line X, column /, for “7.4” read “7.1”; year 
Cornish, Me........... 51 years..... yh 1904, line Mean, column J, for “6.9” read “5.9”. Page 175, 
\ G. G. Curtis. third line from end of article, for “Table 3” read 
| J. H. Curtis. “Table 4”. 
Prof. E. 8. Snell. . 
Amherst, Mass........ 1S years. .... Miss 8. C. Snell. ' Established as a regular Weather Bureau station in 1902. 
Fitchburg, Mass...... 43 years..... Dr. Jabez Fisher. 2 Discontinued observations on December 31, 1905. 


THE WEATHER OF THE MONTH. 


By Mr. P. C. Day, Assistant Chief, Division of Meteorological Records. 


PRESSURE. 

The distribution of mean atmospheric pressure for June, 
1907, over the United States and Canada is graphically shown 
on Chart VI, and the average values and departures from the 
normal are shown for each station in Tables I and V. 

The balance of pressure toward the north, noted in the 
Monruty Wearner Review for May as the chief factor con- 
tributing to the unseasonable weather that prevailed east of 
the Rocky Mountains during that and the preceding month, 
continued well into June over the Great Lakes, the upper Ohio 
Valley, New England, and the Middle Atlantic States. 

Early in the month the summer type of low pressure became 
established over western Texas and adjacent districts, and 
normal weather conditions prevailed over the Gulf States and 
the territory between the Mississippi River and the Rocky 
Mountains from Kansas southward. 

Over the region north of the Great Lakes, and over New 
England, pressure continued comparatively high till near the 
middle of the month, and the absence of the usual summer 
type of high pressure over the South Atlantic States during 
that period brought the greater portion of the districts east 
of the Mississippi Valley under the influence of northerly and 
easterly winds; and cloudy, cold weather, unprecedented for 
June, resulted. During the latter part of the month com- 
paratively high pressure became fairly well established over 
the south Atlantic coast districts, the remnant of the great 
area of high pressure that appears to have prevailed over the 
region north of the Great Lakes during the preceding months 
drifted eastward into the North Atlantic, and southerly winds 
and seasonable weather were maintained over all districts east 
of the Rocky Mountains until the last few days of the month. 


While the establishment of the normal pressure distribution 
east of the Rocky Mountains was accomplished about the mid- 
dle of the month, west of the mountains, especially over the 
middle and southern Plateau districts, high pressure was 
dominant until after the 20th, and seasonable weather was 
delayed accordingly. 

The mean pressure for the month was deficient in all dis- 
tricts of the United States and Canada, except over the south- 
ern portions of the Plateau and Pacific coast districts, and the 
extreme eastern portions of the Maritime Provinces of Canada. 

Over the Canadian northwest territories, the eastern slope 
of the Rocky Mountains, the Ohio Valley, and the Middle 
Atlantic States the pressure averaged .05 inch or more below 
the normal. 

Marked deviations from the normal occurred in the change 
in pressure from May to June. Over the Gulf States and the 
Ohio and lower Mississippi valleys, where the pressure nor- 
mally increases from May to June, the reverse occurred and 
pressure averaged decidedly lower in June than in the pre- 
ceding month. Over the middle and southern Plateau dis- 
tricts, where pressure normally decreases as summer ap- 
proaches, the average for the month was decidedly higher 
than in May. 

Marked variations also occurred over the districts between 
the Great Lakes and the Rockies from Nebraska and Iowa 
northward into Canada, where the changes from May to June 
ranged from —.10 to —.25 inch. 

_ TEMPERATURE. 

The abnormal displacement of the more or less permanent 
areas of high and low pressure, and the corresponding deflec- 
tion of the surface winds from their normal courses, that had 
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contributed so largely to the remarkably cold weather of the 
two preceding months, continued till near the middle of June 
over all districts east of the Rocky Mountains, except the Plains 
region from Kansas south and along the west Gulf States. 
Over western Texas and adjacent districts warm, seasonable 
weather was inaugurated early in the month, and normal 
temperatures were generally maintained thruout the month. 
The breaking up of the high-pressure area over the Great 
Lakes and the St. Lawrence Valley about the middle of the 


month, and the advent of warm southerly winds marked the: 


beginning of seasonable weather over the northeastern districts 
of the United States, and the temperatures thereafter were nor- 
mal or slightly above until near the close of the month. 

The accumulated deficiency in the daily mean temperature 
during the first part of the month was so great, however, that 
the monthly means over the Ohio Valley and middle Atlantic 
coast districts were far below the average. In parts of Mary- 
land and Virginia and in the District of Columbia the mean 
temperature for the month was lower than previously recorded 
in June during the entire period of observation—nearly 
one hundred years. 

West of the Rocky Mountains cold weather continued until 
the end of the second decade of the month, due to continued 
high pressure, and cold northerly winds. Over portions of 
Utah, Nevada, Wyoming, and Idaho the temperature averaged 
from 6° to more than 8° daily below the normal, and the 
monthly means were the lowest recorded in June for more 
than fifty years, the period covered by observations. 

The mean temperature over nearly all districts averaged 
considerably below the normal, the only exceptions being 
small areas in south-central Texas, the immediate Gulf coast, 
the western portions of Washington and Oregon, and a few 
points in the Lake Superior region. 

North of the International Boundary the temperatures were 
more nearly normal, and in the northern districts of Canada 
the month appears to have been warmer than the average. 

Maximum temperatures of 90°, or above, were recorded in 
nearly all districts, except portions of the lower Lake region, 
in the Appalachian Mountains, along the Pacific coast, and in 
the Rocky Mountains and Plateau districts. 

The dates of occurrence of the higher temperatures were 
scattered thru the latter half of the month, and no period of 
continued excessive heat occurred except during the last two 
days of the month over portions of northern and western 
Texas and eastern New Mexico. 

The presence of an area of low barometric pressure over 
that section on the 29th and 30th gave ideal conditions for 
the generation of hot, dry, southerly winds. Temperatures 
from 100° to 117° were recorded in the sh ide, and the accom- 
panying dry winds were exceedingly trying to both animal 
and vegetable life. Maximum temperatures from 100° to 120° 
were also recorded over portions of southwestern Arizona and 
the interior of southern California. 

Minimum temperatures were decidedly low, and light to 
killing frosts were frequent in the more northern districts 
during the first half of the month. Decidedly cool weather 
prevailed from the 13th to 19th over the middle Plateau and 
surrounding districts, and frosts were reported from many 
points in Utah, Nevada, Colorado, Wyoming, and the northern 
portions of Arizona and New Mexico. 

PRECIPITATION. 

The distribution of precipitation during June, 1907, is 
graphically shown on Chart IV by appropriate shading or by 
figures representing the actual amount of fall. 

In June the area of heaviest precipitation is usually trans- 
ferred from its position in May west of the Mississippi River 
to the Gulf and south Atlantic coasts, where the average fall 
ranges from 5 to 8 inches. 

38—__4 
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Over California and the southern Plateau region precipita- 
tion is usually very light, while over the Great Plains, the 
Missouri and Mississippi valleys, and eastern districts the fall 
is usually sufficient for all requirements. During the current 
month marked deviations from the normal occurred in the 
Gulf districts and in California. 

The rainfall over the entire Gulf region was unusually light. 
Practically no rain occurred along the immediate coasts of 
Texas and Louisiana, and over large portions of both States 
the total fall was less than one-half inch. This was in marked 
contrast with the fall over that section in the preceding month, 
in which the amounts measured varied from 5 to nearly 30 
inches. A similar contrast is noted over the greater part of 
California, where the dry weather of May was followed in June 
by a period of frequent showers lasting to the 14th of the 
month. The period from the 11th to 14th, inclusive, brought 
unusually heavy rains for the season to nearly all points in’ 
the State, and the monthly falls were probably greater than 
previously recorded in June. 

Precipitation was unusually heavy over the greater portion 
of Montana, and especially over the part of the State just east 
of the main divide, where the falls were of frequent occurrence 
and the totals for the month ranged from 6 to 8 inches. 

Over the greater part of Utah and Nevada rainfall was of 
frequent occurrence during the first half of the month, and 
the monthly amounts were far in excess of the usual fall. 

Precipitation was decidedly below the normal (—2 to —4. 
inches) over the entire Gulf region, the central Mississippi 
and lower Ohio valleys, the northern portions of Minnesota 
and Wisconsin, and the northwestern part of Washington. 
It was slightly below normal over the Lake region and in 
portions of the upper Missouri Valley and generally deficient 
in the Puget Sound district. 

Precipitation was largely in excess of the average over the 
middle Atlantic coast districts, including the mountainous 
portions of Kentucky and Tennessee, and also over districts 
west of the Mississippi River between northern Texas and 
southern Minnesota, including the eastern portions of Ne- 
braska and Kansas and the whole of Oklahoma. Slight ex- 
cesses occurred over northern New England, southeastern 
Florida, and the greater part of the territory west of the Rocky 
Mountains, except Washington and Oregon. 

Precipitation in all portions of the United States was gen- 
erally well distributed during the several periods of the month, 
except over the territory west of the Rocky Mountains, where 
most of it occurred during the first fifteen days. 

Thunderstorms were of frequent occurrence and severe local 
storms having the characteristics of tornadoes were reported 
from several localities, especially North Dakota, Kentucky, 
Illinois, Indiana, and Kansas. A number of lives were lost 
and much damage done to farm and other property from 
sudden and heavy downpours of rain in Kentucky. 

Snowfall was unusually heavy in the mountains of Califor- 
nia, where at some of the higher elevations of the Sierra Ne- 
vadas depths as great as 4 feet were recorded. 

There was considerable snowfall in all the Rocky Mountain 
and higher elevations of the Plateau districts, and occasional 
flurries over the northern tier of States as far south as Ohio, 
Pennsylvania, and New Jersey. 

The cool weather over the mountain districts retarded mate- 
rially the melting of the snow on the high ranges where, espe- 
cially over the northern districts and on the high levels of the 
Sierra Nevadas in California, large masses of snow still re- 
mained unmelted at the end of the month, and prospects were 
good for an abundant supply of water thruout the summer. 

HUMIDITY AND SUNSHINE. 

A uniform deficiency of moisture in the atmosphere prevailed 
over the south Atlantic and Gulf districts, most of New Eng- 
land, the upper Lake region, and along the north Pacific coast. 
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Over all districts from the middle Atlantic coast westward 
thru the Ohio and middle Mississippi valleys and Plains region 
and the entire Rocky Mountain, Plateau, and middle Pacific 
coast districts, there was a decided excess of moisture in the 
atmosphere. Over most of the Plateau region the excess 
ranged from 10 to 20 per cent. 

Sunshine was uniformly deficient during the first half of 
the month over nearly all districts east of the Rocky Moun- 
tains, while over the districts to the west cloudy weather was 
maintained till near the 20th. 

During the latter part of the month sunshine was generally 
abundant and the favorable conditions as to temperature and 
moisture rapidly developed vegetation, promoted the prog- 
ress of farm work, and materially advanced toward normal 
conditions an unusually late season. 


° Average 
| tem pera- | res Average 
tures departures 
Districts, forthe current since 
i = current mon January 1. January 1 
| | 
° | ° ° 
12 6.9, —184 8.1 
Middle Atiantic................. 16 65.5 — 4.7 —12.2 — 2.0 
South Atlantic 10 74,1 | — 2.0) + 3.0 + 0.5 
Piorida Peninsula*® ............. 79.2 — 0.6 +10.5 +18 
11 | 76.8 —13 +11.9 | + 2.0 
10 | 78.8 — 01 +13.93 + 2.3 
Ohio Valley and Tennessee. ..... 13 69.7 | — 8.5 ~ 3.0 — 05 
ccc 10 63.9 — 3.0 —13.8 —23 
Upper 12 62.2 +01 —10.1 — 1.7 
orth Dakota ®. | 62.4 —1,2 —19.4 — 3.2 
Upper Mississippi Valley........ 15 @.7| —&32 —65 
iced 12 —22 —25 —0.4 
Northern Slope. ................. 9 58.9 — 82 — 6.2 — 1.0 
Middle 6 70.5 —1.2 + 69 + 1.2 
Southern Slope*................. 7 75.8 — +13.8 + 2.3 
Southern Plateau *.............. 12) 68. 2 — 5.3 | + 3.0) + 05 
Middle Plateau ................ 58.7 — 6.5) + 9.4 +16 
Northern Plateau*.............. 12 58.3 — 3.0) —2.0 — 0.3 
North 7 57.1 | — — —0.2 
Middle Pacific................... 8 62.1 —21 — 0.38 0.0 
South Pacific 6.1, —10) +38 0.6 


| + 


* Regular Weather Bureau and selected cooperative stations. 

In Canada.—Director R. F. Stupart says : 

The mean temperature was a little higher than the average in the 
northern portions of Ontario, Manitoba, and Saskatchewan and on Van- 
couver Island, while in other parts of the Dominion it was below the 
average, the largest negative departure, about 4°, being in southwestern 
Ontariv. The month opened rather cool in nearly all parts of the Domin- 
ion, but within a few days the weather became warm and seasonable. 
In the west no very pronounced hot spells have occurred, but in Ontario 
and Quebec, since the 16th, the temperature has frequently exceeded 80°, 
and on several days 90° has been reached in many localities. 


Average cloudiness and departures from the normal. 


| 

< 

| | 

Missouri Valley ............. 5.0) +0.2 

Middle Atiantic.............. 5.7 | + 0.7 || Northern Slope.............. 50 +062 
South Atlantic 46 —0.3 Middle Slope................ 44) 
Florida Peninsula............ — 1.8 || Southern Slope.............. —10 
45|— 03 || Southern Plateau ........... —0.2 
West Gulf. 37 — Middle Plateau ............. + 0.9 
Ohio Valley and Tennessee... 5.3 + 0.3 || Northern Plateau ........... 5.7) + 0.6 
Lower Lake 50 +01) North Pacific... | 0.0 
Upper Lake .................. | 4.7| — 0.5 || Middle Pacific .............. 44° +412 
North Dakota................ 5.5) +03 3.3 | 0.0 

pper Mississippi Valley 


WEATHER IN ALASKA. 

Reports from Alaska indicate the prevalence of seasonable 

weather. Stations as far north as the Arctic Circle show mini- 

mum temperatures well above freezing; and maximum tem- 
peratures as high as 80° occurred. 


June, 1907 


Rainfall appears to have been normal and no snow was noted 
as having occurred. 


° | Average. Departure. 
- 
a — 
Districts. = reen Accumu- 
Current Pe ~ Current | lated 
| month. month. | since 
z Jan. 1 
Inches. Inches. | Inches. 
12 2.78 90 —0.3 —3. 70 
Middle Atlantic................-..se0-+ 16 4. 65 124 +0.9 —2. 50 
000 00 cess 10 5. 21 106 +0.3 30 
Florida 6. 16 90 —0.7 —5.10 
ll 2.21 | 44 —2.8 —2. 60 
2.23 | 57 —1,7 —3. 90 
Ohio Valley and Tennessee.............. 13 3.79 BR —0.5 —1.20 
10 3. 42 —0.2 —1.10 
| 2] 288 76 —0.9 —2.10 
3.04 86 —0.5 —2. 30 
Upper Mississippi Valley................ 1 4.08 89) —1. 50 
12 | 4.62 107 +03 —1. 50 
Northern Slope. 9 | 2. 82 +0.3 +0. 30 
7 3. 64 124 +0.7 —0. 90 
ES 12 0. 69 141 +0.2 +1.90 
Middle Plateau ® 10 0. 92 177 +0.4 +1. 80 
Northern 12 2.15 159 +0.8 +0. 90 
North 7 1.33 62; —7.20 
Mean 4 0.12 100 0.0 ti» 


_® Regular Weather Bureau and selected cooperative stations. 
In Canada.—Director Stupart says: 


Over the Dominion as a whole the rainfall of June was less than aver- 
age, the most pronounced deficiencies occurring in southern New Bruns- 
wick, New Ontario, and in British Columbia. In Alberta the fall was 
nearly average, as it also was in northern New Brunswick and south- 
western Ontario. Nearly all stations in the Province of Quebec recorded 
an excess approximating 1 inch; and western Manitoba and southern 
Saskatchewan also recorded an excess, and in some few localities the 
rainfall may have been as ‘much as double the average amount. 


Average relative humidity and departures from the normal. 


Districts. | Districts. 
¢ 
New England ................ 77| —2 Missouri Valley ............. | 69 +2 
Middle Atlantic. ............. 48 Northern Slope.............. +8 
South Atlantic ............... | || Middle Glewe................ | 62 +2 
ey — 8 Southern Slope.............. 56 0 
CO — 8 Southern Plateau ........... 5 
Ohio Velley and Tennessee... + Northere Pistess +65 
wer | +41) No 76 0 
71 | — 2) Middle Pacific...............) 67; +5 
Upper Mississippi Valley.... . 74 +4 
Maximum wind velocities 
| i i | | ; | : 
Amarillo, Tex........... 8 | 52 | se, | Mount Tamalpais, cal... 13 nw. 
Block Island, R.I........ OF 21) 60 | nw. 
ucket, Mass........ | | ne. 
| 19 50 | sw. | Oklahoma, Okla......... | 50 on. 
Evaneville, Ind.......... 7| 52| sw. | Pierre, S. Dak.......... | 18) 54) se, 
Fort Smith, Ark. | 54) 14| 50 | aw. 
29| 50| sw. || Point Reyes Light, Cal) 58 | nw. 
Jacksonville, Fla... ... 29 8 67 | nw. 
Key West, 1 Oi iw. | | 9 nw. 
Lincoln, Nebr ........... | 651) w. cones | 13) 50) nw. 
Marquette, Mich......... 14-53) nw. 
0660 nw. | 23) 652) nw. 
sw. Sap e 1 57 nw. 
| 22 50 | sw. | Toledo, 5 51 | w. 
Mount Tamalpais, Cal... | nw. | Valentine, Nebr........ 13 54a 


| Average precipitation and departures from the normal. _- 
| | 
i 
| | 
| 
| 
| , Average temperatures and departures from the normal. 
| | 
| | 
| | 
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CLIMATOLOGICAL SUMMARY. 


By Mr. James Berry, Chief of the Climatological Division. 
TEMPERATURE AND PRECIPITATION BY SECTIONS, JUNE, 1907. 

In the following table are given, for the various sections of lowest temperatures, the average precipitation, and the great- 
the Climatological Service of the Weather Bureau, the aver- est and least monthly amounts are found by using all trust- 
age temperature and rainfall, the stations reporting the highest worthy records available. 
and lowest temperatures with dates of occurrence, the stations The mean departures from normal teraperature and precipi- 
' reporting greatest and least monthly precipitation, and other tation are based only on records from stations that have ten 
: data, as indicated by the several headings. or more years of observation. Of course the number of such 

The mean temperatures for each section, the highest ond records is emailer than the total aumber ote tations. 


Temperature—in Fahrenheit. inches and hundredths, 
Monthly extremes, ; ] Greatest Least monthly. 
ss as | 
z g a | @ 
5.6 —2.4 | 100 22 | Riverton...........+| 265 |— 1.96 || Lucy ....... | @81 || Dephne............. T. 
76.0 || | 124 29 || Flagestaff............ 24 165 0.18 — 012 | 0.98 || 17 stations .......... 0.00 
Arkansas . 4 75.2 — 1.2 | La Crosse..... ..... | 103 39) 2] 4.48 + 0.34 Dutton ............. 10.38 | Clarendon .......... | 1.40 
California..............- 66.1 — 2.9 | Mammoth Tank.....| 121 28 | Tamarack........... 2 18] 1.02 + 0.60 Tamarack........... | 6,89 || 25 stations.......... | 6.00 
58.2 — 3.3 | Hoehne............. Corona.............. 20 1.18 0.43 Holyoke............ | 4.80 || Salida 
ee 78.8 — 1.2 | Archer ............. | 101 13 Johnstown.......... 58) 15] 5.76 — 1.31 Hypoluxo........... 10. 80 || Peusacola........... | 0.94 
GOOTBIS ... 76.0 — 20 | Fleming............ | 102 43 429 — 0.33 Fleming ............ 12.60 | Americus.......... |; 1.24 
Kihei, Maui......... 93 30 | Volcano House, Haw., 49 KeanaeValley, Maui. 18.45 || 2 stations........... 0.00 
56.9 3.4 || Moscow............. 98 | 24 14] 2.34 + 1.17) Formey............. 4.94 || Nevins Ranch ...... 0. 85 
68.4 — 3.1 | 5 stations. ......... | 95 17, | 37 67 4.47 + 0.38 | Benton ............. 10. 72 || Joliet........ | 1.70 
67.9 |— 8.8 || Sstations ........... | 95 dates! 3] #65 — 0.71 | Richmond.......... 7.51 || Eminence........... | 2. 00 
66.5 2.9 || Clarinda............ | 98 16 || Atlantic ............ 36 2] 5.35 + 0.79 | Northwood ......... | 9.38 || Davenport.......... 2. 07 
Kanens 720 |— 1.1 || Jetmore............. 104 14| Republic... ....... 36 54 5.02 + 0.40 | Howard . 12.59 || Wallace............. | 0.81 
Kentucky... 70.2 3.7 Bowling Green...... 95 8dates) Eubank............. 41 6] 4.87 + 0.76 Mount Sterling .. 9.41 || Louisville..... 1, 21 
| 
Louisiana ............... 79.2 — 0.6 | Alexandria......... 102 50) 1,77 — 3,78 So, University 5.08 || Cameron............ | 0,08 
| ij |“ | |@Robeline............ 
Maryland and Delaware | 64.9 5.8 | Cambridge, Ma... 96 25 Park. 3% 5.71 1.71 Cumberland, Md...) 8.40 || Salisbury, Md.......| 8.49 
62.7 |— 1.1 Harrisville. 100 Pleasant...) aq 249 —0.66| Wasepi............ | 5.99 || Wetmore ...........| 0.30 
Minnesota 63.3 — 1.4 Sve Mine.. a4 Hallock ............ | 5] 431 + 0.26/ Fairmount ......... 9.16 || Hoveland.........., | 0.75 
Mississippi ............. 76.5 |— 2.4 || Natchez............. 99 | @ 2.41 — 2.62] Merrill ............. 10.20 || Bay Saint Louis....| 0.28 
71.2 |— 2.4) Caruthersville ...... | 5.84 + 0.80 | Warrensburg. ..... 10,35 || Caruthersville ...... 0.94 
56.9 — 2.1 ISsaties Wolf Creek ......... 23, 4.10 + 1.75) Choteau. 8.10 || Billings............. 1.17 
67.0 1.6 | Franklin .... 103 | 29 | Hay Springs........ 30 2] 4.03 + 0.09 Holdrege 7.68 || Greeley............. 1,68 
58.9 |— 6.8 || Logan.............. 28 |+ 0.67 | Bureka............. 8.86 || 4 stations ........... 0.00 
New England*.......... 62.2 |— 2.5 | Millinocket, Me..... 101 | 18 Patten, Me ........- 30. 12] 3.60 + 0.06 | Patten, Me.......... 10.04 || Bristol, R.T........ 1,31 
New Jersey ............- 64.7 |\— 4.8 || Elizabeth .......... | 96] 26 Char otteburg ...... 31 13] 4.41 +4 0.76 Moorestown .... ... 6.85 || Jersey City ........ 3.15 
New Mexico ... 65.9 |— 3.6 || Carlsbad ........... (110 28 1] 1.19 0.00 | SanJon............. 4.54 || 2 stations -.......... T. 
New York .............- 629 — 2.4) Indian Lake........ | 98 | * Poul Smiths......... 27 12] 3.28 — 0.24 | Wappinger Falls....| 5.85 || Rochester..... ..... 141 
North Carolina ......... 70.5 |\— 4.0 || Settle .............. | 99 | 26 | Sapphire............ | 87] 7] 7.02 + 2.51 Washington ....... 11. 85 || Asheville ........... 8. 06 
North Dakota........... 61.9 |— 0.9 || Melville ............ | 96 | 28 || Palermo ............| 28) 5] 2.85 — 0.65 Cando............ -| 5.58 || Dennybrook.... .. 1,34 
65.6 |— 4.0 | Amesville .... ..... | 96 | 22 Green 86. 7] 4.57 + 0.81 | Greenville ......... 9.48 || Bladensburg........| 2. 06 
Okiahoma and Indian | 75.1 — 1.4 Chattanooga, Okla.. 103 30 Brule, Okla......... 35) 27 5.34 + 228) Grand, Okla........| 9.82 || Kenton, Okla. ..... 1,27 
{58.9 — 0.3) 4stations...........) 99 Sdates 1-95 + 0.17) Gold Beach........ 5.77 || Hermiston.......... 0.27 
Pennsylvania........... 63.6 — 7) i Wilkes-Barre .......| 98 | 22 Pocono Lake ......--| 30) 4,10] 4.99 + 0.95 Hyndman .......... 8.55 || Montrose ........... 2.79 
i | Manati .............| 96 15,16 | Aibonito............ | 49 14] 5.13 |........| Rio Blanco ......... 12,32 || Adjuntas ........... 0. 00 
South Carolina ..........4 75.4 — 25 | Walhalla ........... | 47-28] 5.92 + 1.16 | Darlington .........| 12.38 || Clemson College ....| 2.22 
| | | 
South Dakota ........... 642 — 1.7) ...........) a7} 4 8.90/+ || Rameey............. 8.79 || Stephan............. 0.44 
Tennessee ............., 71.9 — 26 |) Arlington .......... | 37 496 — 0,41 | Tellico Plains....... 9,62 || Wildersville ........ 1.08 
79.8 0 4 || Big Springs.. ...... 30 Channing .......... | 41] 1.71 — 1.75 | Canadian........... 5.90 || 8 stations ........... 0.00 
08.8 |— 6.0 || St. George... ....... Summit... | ie 122 + 0.85 | Ogden No.1........| 8.27 || 0.05 
66.0 a 2% Burkes Garden. .... 6384/4 210) Marion...... 11.44 || Hampton ..... . ... 2.93 
Washington . 60.3 |— 1.0 | Mottingers Ranch. 102) (27 | Wilbur....... | 90 189 1.47/-—0.89| Ashford ............ 4.63 || Trinidad............ 0.18 
West Virginia .. 65.3 4.8 Romney ......... .. 97 25 | Bayard............. | 83 7] 6.00 + 1.19 | Princeton...........| 11,95 || Powellton,.......... 1. 93 
Wisconsin ............. 68.7 — 1.7 Jog, Koepenick.......... | 3.57 — 0.59) Grantsburg........ 7.11 || Herbster............ 0.98 
43.7 3.0 Fort Laramie....... 94 15 South Pass City . 17 17] 1.95 |+ 0.32 || F’t’n Hotel, Y.N.P.| 4.74 || 


* Maine, New omen Vermont, Massachusetts, Rhode |} Isiand, and Connecticut. +46 stations, with an average elevation of 743 feet. ; t 138 stations, F 
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TABLE I.— Climatological data for U. S. Weather Bureau stations, June, 1907. 
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i} 
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| | velocity. 
ii Stations. } | 
| i | | 
| 28 
18 6.1 
3.6 
5.8 
6.1 
6.1 
5.4 
5.1 
we 
54 
6.2 
5.2 
6.7 
9 4,800 6.2 
11 3,946 ne. 6.6 
11 6,922 s, 5.1 
| 12 4,954 w. 6.0 
11 6,635 sw. 6.7 
10 4,852 sw. 6.2 
12 5,669 s. 6.2 
13 5,801 e. 5.5 T. 
11 5,490 nw. 6.0 
13 4]500 nw. 4.8 
13 444 sw. 4.5 
16 469 ne, 5.9 
14 101053 nw. 49 nw. 5.4 
15 34 ose, 5.6 
| 
23 Ow. 5.1 
4.6 
| 6.0 
5.8 } 
3.6 
5.1 
4.6 
44 
5.7 
3.0 
4.2 
| 3.6 
4.3 
Jupiter... 16 7,200 se. 37 se. 25 10 15 5 5.3 
Key West........--- 12 6,115 se, w. 113 10 7 4.6 
Sand Key .......---- 12 8,497 e. 57 nw. 115 7 8 41 
Tame .... + 0. 10 5,966 w. 44 sw. 29 18 9 8 3.2 
East Gulf States. = 46 
— 1. 6 4.4 
+ 0. 4 3.6 
— i. 1 3.4 
— 2. 3 4.3 
— 1, 8 5.7 
— 3% 4 5.7 
— 0. 8 5.5 
— 2, 449 
4.2 
— 1, 4.6 
+ 0. 0 3.5 
Siates. —01 3.7 
pececces — 25 5.0 
0.8 29 
60 — 0.9 6.5 
+ 0.8 2.4 - 
0.5 3.4 
+ 0.3 3.4 
0.0 5.4 
+24 3.4 
eestece 1.0 2.6 
io Val. and Tenn, 3.5 5.3 ¢ 
24 5.2 
2.4 5.8 
2.1 4.3 
3.3 6.1 
|_| 4.6 3.4 
2.8 5.8 
4.4 5.5 
4.0 5.5 
3.8 5.2 
5.3 6.1 
3.5 4.7 
4.2 6.2 
3.0 6.0 
8.1 5.5 
Canton..... 23 4.5 
Oswego..... 2.2 4.8 
Rochester... ... 1.3 5.4 
1! Cleveland ........... 4.2 5.2 T. 
ir Sandusky ........... 3.4 4.2 
| 8.2 4.3 
ii Upper Lake Region. 0.1 4.7 
| 0.9 4.3 
Escanaba............) 0.7 3.2 
| Grand Haven....... 63. 1.5 | 5.2 
| 
| 
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TABLE I.—Climatological data for U. S. Weather Bureau stations, June, 1907—Continued. 
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TABLE |.— Climatological data for U. S. Weather Bureau stations, June, 1907—Continued. 
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TABLE II.—Climatological record of cooperative observera—Continued. 
Temperature. Precipita- Temperature, Precipita- Temperature. Precipita- 
(Fahrenheit. ) tien (Fahrenheit. ) tion. (Fahrenheit. ) tion, 
g © | d le 2 
a 
xis = | x & 
Arkansas—Cont’d. Ins. | Ins. California—Cont’d. e ° Ins. | Ins. Colorado—Cont’d. e e Ins. | Ins. 
Mammoth Spring......... 89 45 71.4) 5.68 92; 31/623) O71 1,77 
svn: 4.08 Monterio........... 94) 34 60.0) 0.35 Fort Collins. . 88 | 34/ 60.9) 0.44 
93 53 76.1) 203 Monumental ............. 87 82 57.2 4.49 1,0 | Fort Morgan . 92 35 | 65.0) 1.44 
90 50 | 74.4) 5.18 Mount St. Helena ........|..... | 1.83 1,08 
Montrose .... 4 51 | 76.8) 4.32 95; 47 62.8 0.85 Frances... 80; 30) 53.6) 0.68 
85 45 | 72.8) 5.88 109 80.6 | (0.00 Grrnett........ 87 80!) 55.7°| 0.45 
Mount Nebo 87 53 74.5 3.08 Nevada City.............. 89 31 (59.8 | 3.05 1, 76 3.3 
96 52 | 76.6 | 6.61 98 41 69.6) 1.34 oot 
49 75.1 | 4,20 « 104, 72.2) 0.40 Glenwood ................ 84 33 58.0 | 0.68 
94 52 76.4) 3.99 34 63.2) 280 70"| +26 | 46.04) 1.60) T. 
92 60 74.3) 4.45 North Bloomfield......... 86 31 58.8) 5.54 Grand Valley. ............ 37 | 60.9 | 0.90 
Pond... 90 39 73.1 | 7.88 86 48 62.2) 1.30 32°) 63.75) 0.51 
95 52 | 77.8) 5.37 100 389 64.0) 0.12 $2 23 | 51.6) 0.74 
94, «49 76.4) 4.73 Orland ....... 207] O88 Hamps..... 81 | 60.4) 0,66 
88 46 | 71.3) 6,82 101 30 | 62.1) 1,18 
Russellville ....... 98 5177.4) 5.31 Oroville (mear)........... | 45 70.6) 1.41 40 | 69.2) 1.54 
Spielerville........ 52° 77.0¢| 3.53 0.00 Holyoke (near)...........| 96| 65.6! 4.80 
93 51 75.4) 1.68 |; 99) 44) 69.8) 1.42 Idaho Springs............ 81 33 | 56.2 | 0.28 
- 59 81.6, 2.40 Pilot Creek. 4.57 78} 29) 50.8] 1.43] 14. 
95 | 51 | 77.5| 6,52 9 49 644) 0.51 Lake Moraine............ 71 26 | 48.0) 0.26 
92 46 74.4) 464 90 36 62.2) 2.35 100 41 70.2) 1.18 
96 5377.0) 6.51 Point Lobos .............. 75; 51 58.8) 1.10 1.54 
| Porterville ...............| 102) 41) 0.16 Las Animas.............. 99 40 | 69.7 1.30 
87| 31 55.8 1.68 107, 38 «68.9 0,20 84) 52.8/ 0.65 
107 35 69.0 | 0.00 Priest Valley........ 0 09 89 36 | 63.4 | 2.67 
91 43° 65.8) 1.79 84 31 (56.1 3.55) 61.5) 1.12 
65.4) 0.22 97 «41 70.4) 149 Longs 71| 28/ 47.7! 0.86 
113) 61 85.4/ 0.00 103 0.61 88 | 36 60.2| 1.09 
| Bakersfield. ............. 105-38 71.8/ 0.00 108 (0,00 80} 30/540) O80) 
ca 1. 06 Mancos.. 30 | 55.9) 1.38 
ov 86 44 60.6) 1.24 99 4 «67.4 1.16 Meeker 84 26 | 54.0 | 1.04 
Bishop . 90; 35/624; T. 103 44 68.0) 0.16 
90 32 60.6 | 1.64 97; 41 685) 1.17 27 | 54.3 | 0.57 
Blue Canyon ............. 81 3058.6) 459 6.0 || Sacramento............... 88 44 65.2) 0.80 Pagosa Springs...........| 83 28 | 54.5 1.66 
Branscomb............... 89 33 | 56.4) 3.13 41 61.6 0.08 93 88 | 62.8 | 0.98 
92 36 | 61.8) 3.53 San Bernardino .......... 106) 48 68.3) 0.25 0. 72 
3.18 20 San Jacinto ..............| 106) 45 69.6/| 0.00 Power House.............| 88 82 | 55.4) 3.28 
112,58 | 80.0 0.00 San 0.00 Ramgely 25 | 55.5 | 0.58 
39 | 61.8 | 0.50 || Santa Barbara............ 90 45 62.8 0.16 River Postal, 87 37 | 59.7 | 1.67 
Santa Clara College....... 95 41 628) 0.47 Rockyford ..............-| 94] 388 67.8! 0.69 
91 27 | 55.4) 1.99 40 60.6) 1.10 85 30 | 55.8 | 1.00 
103 4170.2) 0.84 Santa Maria.............. 86s, 48, 62.66; 0.04; || 84 32 | 57.1 0.15 
104 45 67.5 | 0.45 Santa Monica............. 79 48) 59.9 choca 81 29 | 54.3) 0.29 
100 43 66.2) 0.62 Santa Rosa..............., 95 89 61.7) 1.00 Santa 86 35 | 56.8 | 1.73 
94 52 73.4) 0.33 1.44 75 25 | 49.8) 2.74) T 
66 42 55.0 3.06 GREER, 104 45 74.0) 0.41 Sheridan Lake ........... 97 30 | 68.2) 271 
1.64 Sierra Madre.............| 98 50 66.0 0.55 36 | 60.4) 0.58 
82 31 54.8 0.87 Sisson .... 95 32 60.6 1.08 73 27 46.8 | 1.45 
94 40 65.9 0.91 93 46 67.4 0.86 0. 69 
97 41 | 68.7 | 3.08 | 94 44 66.6 0.74 94 36 | 64.2) 0.40 
99 41 69.6) 0.63 100 37 67.8 74 28 | 52.6 0.48) T. 
106, 42 | 67.7 | 0.25 Summerdale ............. | 7 26 (55.3) 1.44 1.0 3. 50 
97; 46/706) 1.56 72, «+16 440 2.22 > 19.0 || Wagon WheelGap........ 78 23 47.6 0.40 4.0 
100 40 | 69.5 | 0.76 Susanville .... 833/520) 1.76] T. Waterdale ..... 87 35 | 60.5 | 0.45 
107 38 | 69.0) 0.05 69 2 38.0) 6.39) 52.0 || Westeliffe............... 84 29 55.8 | 0.67 
82 84, 381 57.7) 4.17 Whitepine ............... 70 25 | 45.5 |....... 
104 35 | 65.8 0.19 74, «436 544) 0.58 95 37 | 68.0 | 1.58 
101 42 | 69.6) 0.91 97 38 68.8) 2. 14 
31.0 || Tustim 0.15 
70 43 | 57.8 | 1.36 97, 41 64.5) 0,98 Bridgeport ............... 88 40 | 64.1 | 3.02 { 
89 34/622) 3.07 927) 40 65.6) 0.65 92| 388 62.6/ 4.18 | 
85 30 | 61.8) 3.10 Upper Mattole............)..... Colchester. 86 38 | 61.6 | 2.67 
87 82 | 57.1 | 2.91) T. 100 35 465.2) 0.00 Hawleyville ............. 87 35 | 62.4) 4.91 
Hanford .................| 108 | 68.5) 0.00 2.35 North Grosvenor Dale..... 92) 63.0/ 3.04 
Healdsburg ..............| 91°) 41°) 66.0°) 0.78 Wheatland .. 97 4 «68.9 > Lil 80 37 | 63.7 | 3.56 
53 | 81.2) 0.00 2. 00 Southington.............. 88 35 | 62.7| 3.55 
be 96 42 | 61.9) 0.49 Willows 98 45 70.8) 0.70 2. 78 
bes 28 | 55.9) 0.43 Woodleaf 87 35 | 62.0} 2.81 
117 55 | 83.8 0.00 Woodside 92, 41 61.6) 0.60 Voluntown ...............| 90 83 | 625) 215 
3461.8) 4.20 Yosemite 91 28 «458.8 3,138 Waterbury ............... 91 37 | 63.8 | 4.87 
20 cons 0.10 } West Cornwall ........... 90; 62.3) 4.23 
0.17 Alamosa 86) 33) 56.6), 0,22 
Kennedy Gold Mine ..... 1.81 Arriba. 90 | 82) 61.7| 1.28 5. 86 
cass 1, 65 Ashcroft 774 254 49.24 1.46 91 45 | 66.4) 5.66 
0.11 Blaine 99 40 67.6 1.66 Milford 94) 44/ 66.8) 4.88 
100 40 | 62.0, 0.00 Boulder... 89 46 63.8) 0.59 Millsboro....... 93 45 | 646) 6.04 
78 26/520) 428 5.0 || Breckenridge. 73 25 | 0.42 89 43 65.2 5.72 
Le Grande 106 40 | 74.2 T. Buena Vista. . 79; 0.82 87 46 | 65.0) 4.50 
Lemoncove............ 103 T. Burlington -| 36 66.8 1.60 0 ‘umbia, 
Lick Observatory ........ 78 34 | 57.6) 0.92 | 84) 84 588) 1. 26 West Washington ........ 92 4 66.3 5.56 
Livermore. ........ 99 42 64.8) 0.56 95 45 68.2 0.36 
95 43 66.8) 161 Castlerock. 87; 31 57.2; 0.82 Apalachicola 90 62 | 78.4) 7.20 
94 40 | 66.0) 0.04 | 88) 0.52 Archer ...... 101 57 | 79.3 | 7.55 
shies 9 | 43 | 63.0) 0.87 Cheyenne Wells.......... 9) 38 66.2) 2.86 Avon Park . 96 | 62) 9.43 
0.94 88| 22) 1.36 98 58 | 80.2 | 4.75 
92 33 60.4) 3.48 Collbran ................., 88/ 381 | 1.05 Bonifay ... 95 56 | 47.5 | 5.17 
121 51 | 81.7) 0.00 Colorado Springs......... 0. 54 Brooksville 99 | 62) 79.0) 8.89 
Marysville ............... 102 46 | 79.4; 0,00 | 94) 383 66.3) 2.30 Carrabelle 90 58 | 77.6 | 3.40 
6006 99 4270.3) 0.17 | 56) 20 87.0) 064 4.0 | Clermont.. 100 64 | 80.5 | 8.40 
0.96 Cripplecreek coves 0. 39 De Funiak 54/ 77.4) 5.19 
a 0. 30 9 38 65.0 0.56 stis ..... 98 62 | 79.8) 5.47 
Milton (near) ............ 98 45 | 68.8) 1.17 ac 77f| 61.8. ..... Federal Point 97 59 | 78.8) 4.18 : 
Mokelumne Hill ........ 92 40 | 65.6) 1.45 96 37 68.8 «1.45 | Fenholloway . 98; 77.4) 6.25 
Mono Ranch ............. 98 35 '59.8' 0.01 84 4.0 «(0.46 Fernandina .... 96 62! 78.5! 4.48 
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: TaBLE II.—Climatological record of cooperative observers—Continued. 
Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. | (Fahrenheit. ) | tien. 
= | | | 
3 3 | 
| | | 
Florida—Cont’ d. © | Ins. | Ins. vd. ° | Ins. | Ins. || Minois—Cont’ | o | | Ins. Ins. 
67 | 81.0) 561 | Statesboro. ............... 99 | 58| 77.8) 409) 9 | 43° 64.0) 4.45) 
60 | 78.6) 5.99 99 | 52/764) 4.40) 89 | 37 64.6) 4.48) 
64| 79.5| 6.76 | ‘Tallapoosa.. ............- 93| 52) 746| 6.15 92| 69.3) 3.30) 
58 | 80.6) 4.35 51/706) 3.03 | 2.31 
65 | 79.0) 2.21 100 62 | 80.9) McLeansboro............. 91 49 | 70.6 2.89 
68 | 80.8 |....... 97| 76.6) 5.33 | | 97) 44° 70.08 4.86 
60 | 79.7) 454 92] 53/75.3| 4.26 || Martinton | 42 67.0) 4.06) 
65 | 79.4 | 10.50 101} 60| 79.5) 7.52 Mascoutah 9 | 43) 71.2/ 3.33 | 
57 | 78.6 7.31 92| 57/ 76.0| 3.43 | Minonk 91, 45 66.8) 419 
92| 55 | 74.6| 2.39 | Monmouth 93) 44/ 66.7) 2.72) 
62 | 80.0) 6.91 9%) 49) 74.4) 4.68 Morrison ....... 88) 43 | 65.6 | 5.01 | 
57 | 78.4) 7.41 | Morrisonville ........... 87| 43 | 67.6) 4.37 
% 56/768) 3.26 Albion... | 85 82) 582) 406) T. 8.64) ~ 
99 59 | 79.5 5.30 | American Falls .......... 29 | 56.0) 3.40) Mount Vernon .......... 92 41 | 71.1 | 5.50) 
95| 59) 79.2) 7.18 | 82} 31/55.8| 1.39) New Burnside ........... | 49/708) 5.26. 
98 59 | 78.8) 8.11 | Bonners Ferry........... 88 85 | 57.8 | 2,24 01 47 | 70.4) 5.77) 
Marianna........ | | 55| 77.6) 2.18 g2| 36 | 60.1) 318) 93| 67.3) 2.50| 
x | 92) 65 | 79.6) 8.47 4) 35/619) LoL, 86 | 46 | 68.2) 4.85 | 
| 78.3°) 5.52 Chesterfield .............. 82) 29/542) 206) T 42 | 67.0 | 5.98 | 
Mount Pleasant .......... | 96| 54|77.2| 5.54 Dent 98] 89/613] 1.97] 46 | 67.6 | 3.00 | 
New Smyrna. ..........- 97| 2.97 chine 77| 24/49.9| 272) Ramtoul..... ........... 43 | 67.0) 5.45 
98) 60) 79.5) 461 87 | 34] 57.6) 1.12 | 50 71.0) 4,82 
Orange City.............. 98 56 | 78.2) 5,32 86) 61.5) Riley..... 44 | 65.6 | 4.84 
3 62 | 80.4) 8.17 | $8 50.6) 4,94) Robinson 47 | 69.2 | %.42 
Panasoffkee ........-..- 96 | 86| 77.4| 6.56 91} 38/649) 202, Rockford 44 | 66.8) 4.54 
100*| 79. 3.93 88| 383 | 57.7) 1.77 | Rushville 47 68.8) 4.26 
57/792) 302 90 / 55.3)....... | 60 | St. Charles 44 66.2) 4.90) 
St. Augustine ............ 9% | 61/780) 3.83 Hot Springs. ............. 92) 90) 61.8) 1.72 | 43 71.4) 8,18 | 
97) 61) 79.0) 847 Idaho Falls ........ ..| 80/551) 270 Streator.......... 44 | 65.4) 3.95) 
Switzerland ..... 96] 59/77.8] 3.97 | .| 88) 57.6) 1.91} Sullivan ... 42 68.6) 5.44 
Tallahassee........ 98 | 88/784) 6.58 74| 80/481) 3.25) Sycamore 42 | 67.8| 4.57 | 
Tarpon Springs .... . ---| 60/ 77.9) 5.25 38 58.0| 1.85 | 70.8) 4.41 | 
Titusville ..... 98°; 78.8¢)....... 78 28 | 47.9) 3.20) 22 Tiskilwa 44 | 67.1 | 3.34 
| 56 | 77.9 | 5.85 | 82| 28/49.9| 3.57) Tuscola................... 43 68.2 | 5. 22 
Georgia. Lost River .............. 75 31 | 52.0| 2.70). de 42 66.7) 5.56 
Adairsville. 90 | 73.8 | 2.19) 87 $2 | 55.4) 3.73 44 68.6 3.44 
Albany........ 99 | 57 80.6) 336) 98 | 36/60.0) 258 8.12 
56 | 78.0) 5.61 Mountain Home ......... 89>) 59.4>) 1,16 | 93 | 42/ 67.5) 4.40 
97 55 | 78.1) 1.24 86 33 | 56.0/ 2.42 | Winnebago............... 41°) 65.4°| 5.81 
92 57 | 75.0) 2.45 89 32 55.8) 3.33) || Yorkville ................, 9% 42 66.8 | 5.22 
Bainbridge............... 99| 56/782) 5.52 Nevens 9 | 42/ 66.2 | 4. 80 
Blakely ..... 55 | 7%4) 292 82) 30/55.6) 2.45 Indiana. 
Bowersville. .... 91) 55) 74.4) 211 94 40/ 62.3/| 2.38 | dienes 40 66.7 4.88 
99 61 | 79.2} 5.75 78 25 | 50.4) 0.92 44 65.4 | 2.98 
4.63 Bloomington ............. 46 | 69.8 | 3.79) 
6. 56 59.0) 1.83 39 | 65.4 6.37 
Cha 87 43 68.4 5.28 58.0) 2.40 50 68.4) 4.94 
Columbus 97*| 3.37 59.8 1.25 Cambridge City 46 65.9 5.92 
Cuthbert 2.48 55.4) 312 Connersville ............ 45 67.2) 4.39 
55 81.6) 265 8 | 33/57.0, 243 43 | 67.2 | 3.06 
85 | 46 67.8) 416 79| 29) 540| 4.29 88 | 43 | 67.6 | 2.00 
56 | 78.1 | 7.25 | Farmland ............... 88) 40 65.5) 6.45 
Bastman ........ 101 50 | 80.4) 2.09 | Albion......... 93 49 | 71.4) 4,81 Fort Wayne............ -| 91 40 | 66.4 5.15 
52 76.4) 226 9 | 45 | 67.2) 266) 90 | 42/| 67.7| 476 
Elberton ..... teen | 75.0) 5.32 89} 44/683) 294) Greenfield ............... 89| 42 68.0) 248 
Experiment.............. 56 75.5 | 3.06 | Antioch ...........-.... 93 66.2) 4.80 Greensburg .............- 91 49 | 68.8 | 3.92 
51 | 77.8| 6.10 Ashton 89} 41/650) 4.90 Hammond ............... 91| 66.4) 390 
Fleming ...... 55 | 78.0 | 12.60 87 42 | 66.4) 3.51 Holland....... 91 4571.2) 4.14 
61 | 77.6 |....... 9 | 370. Huntington... ........... 9 | 40 67.2) 447 
: Fort Gaines 58 | 78.4) 213 95| 53/|72.9| 220 
Gainesville .......... 54| 73.4) 3.25 | 67.7 | 10.72 90| 48/ 
52 | 73.4 | 2.18 65.0) 5.74 88) 66.2 > 4.20 
Glenville ...... 62| 7.76 68.8 | 3.23 92) 66.5) 4.45 
Greenbush . 52 | 71.9 | 3,00 | 68.0) 255 93 | 45 | 67.9) 6.36 
Greensboro... 53 | 76.5 | 6.12 69.2 | 5.01 | | 40 64.6) 3.78 
53 | 75.6 | 4.11 70.2 | 6.00. 68.2) 6.38 
cc 50 | 77.8 | 6.42 68.2 | 3.75 | 9 | 71.4) 4.25 
ces 51 | 76.3) 4.51 73.0) 4.74 Marengo 47/ 69.8| 473 
Lost Mountain ........... 48 73.6 | 2.87 71.6) 5.74 93 | 38 | 67.2| 7.46 
Louisville. ............... 36 76.8) 5.79 68.4 | 4.30 | 89 | 65.4) 7.00 
Lumpkin........ 74.9) 2.61 72.0! 2.77 43/666 4.41 
Marshallville 58 77.6 | 6.03 68.8 | 2.24 tices 90 45 | 67.6 | 2.64 
Mausy 57 | 78.9 | 6.70 68.2) 4.29 Mount Vernon ........... 49|720| 372 
Milledgeville 53 | 77.5 | 2.47 | ‘ 65.4 3.19 89 37 | 65.2 | 3.07 | 
54) 78.0) 3.79 92 67.2 | 2.88 91) 46/ 69.0) 6.22. 
3. 68 9 | 51) 72.4) 5.53 89| 43/ 65.2) 4.40) 
Monticello ............... 97| 56/766) 415 | ora...... 89 | 44/ 69.6) 6.08 91) 44, 70.8) 228 | 
56 | 77.2| 3.55 Friendgrove ............. 90| 48| 70.1) 4.42 Rensselaer .............. 9 | 42 67.0 | 3.75 
54 75.3) 2.08 92| 43| 67.3) 244 « 90) 45/662) 7.51) 
49 75.6) 5.41 87| 48| 69.0) 6.20 nde 89 | 46 | 67.4| 3.78) 
92| 47/| 70.6) 5.00 me 49/724) 275 
53 | 77.8| 2.19 89 | 52/710) 6.65 89 | 65.1) 4.46) 
60 | 78.5 | 6.69 93) 71.0/| 3.89 9) 50/691) 6.62. 
50 | 73.6) 6,82 89 | 45 | 67.6) 3.79 91) 53/718) 5.14) 
1,55 Hillsboro.......... ......| 90} 44| 69.4| 488 89} 49 67.9 | 4.30) 
bes | 73.8) 3.18 00 92| 43 | 67.2) 5.34 42/| 67.7| 6.24 
60 77.4) 4.85 9 | 45/ 66.6)| 1.70 South Bend ...... 90 | 45 | 65.6 | 4.83 
St. Marys... 101 | 59 | 786) 4.40 Kishwaukee ...... | 90) 43/654) 494 Syracuse 92 | 42 | 66.2) 5.69 | 
76, 4»! 10.98 42' 65.8! 3.99 erre Haute 92) 49170.3) 7.48) 
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. TABLE II.—Climatological record of cooperative observera—Contin 
D 
Temperature. Precipita- cam 
(Fahrenheit. ) tion. Temperature. Precipita- | 
(Fahrenheit. ) tion. | Temperature. Precipita- 
| (Fahrenheit. ) tion. 
| | ~ | — 
95 56 79.4 2,79) ¢ | 98 64.2 | Michigan—Cont'd. ° ° | ° | ne 
52 | 82 | 38 | 61.6 . 85 | 
Lafayette .. 96 | 0.78 3 | 61.2) 2.26 | 1.06 
ve 57 | 79.2 76 | es 89 | «63.0 | | St. James... . 40 4 
% | 61 | 80.6 0,26) | Provincetown | ga| 44} 626! 1.75 | St. Joseph....... 88 4564.7) 4.41) 
0. 29 | Sterling Sev veo 42 66.1 | 1.95 | | 95 38 | 66,2 | 236 | 
Morgan Clty. 9 | 85/784 — || Weston. | 8) 
| 501780 1.69 9 | 42/648) 273 89) 40, 64.9 2.90 
= 1. 74 | A culiural College | | 65.2 6. 39 80 | 4.47 
94/ 60/79.5 2.83) 87) 40 | 62.3 | 3. 08 | Batley 2 | 62.0 | £46 
| | 3 89 | 40 | 65.2) 255 86| 63.6) 5.60 | 
Bar Harbor............... 95 /57.5 4.48) | Bay, City ..... 95 | 66.0) 1.90) - 86) 82/626) 4.51 
oe 4.25 | | 38 63.1 | 319 ird Island ........... -| 90 41 | 65.1 | | 
Danforth 91) 95 | 610) 3.36. | a2 | 2.94) 
Farmington... ........... 35) | 65.8 | 2.25 | Collegeville 84) 62.6) 4.28 | 
sees 35620 2.88) geville 90 | 40) 64 
; | 61. 1. 50 | 64.3) 4. 
Gardiner | 35/622 87| 45 | 65.0! 4.90) 90/ 35 | 5 14 
Houlton... ag || Charlevoix .......... 114 87| 33 61.8) 3.50 | 
97 | 63.7 4.79 87 36 230 87 | 43 64.8) 9.16) 
Ma 4 3.89 j 59.0 0.61. Farmin 41 | 63.2) 5.65 
39 60.9 4.64 35 | 62.8| 2.69 | 88 | 42 | 63.6) 
Patten 96 | 60.9 10.04) || Deer 371585! 040 | | Grand Meadow........... 89) 40/629) 5.01 | 
Winslow ............-...: 93 32/621 290) | East Tawas | 80) 0.75 
| | | 000000. 65.0| 262 | Crystal sae! 4.95 | 
Annapolis 90 66.8 7.85) 95| 30/606| 0.00) Leech 89| 34/614) 6.21) 
Cambrid OF 89) 64.3 6.66 | 90; 40) 63.8) 1.41 | 9) 64.2) 4.01 | 
Cambridge ............... 96 | 49 67.8 6.03) — 80! 42/609) 1.70. || Long 89 66.1) 5.12) 
90| 45 66.4 6.31 | | Grand Marais..... 0.57 | 9 39/640| 6.31 | 
| dined 64.8 5.75 | Harrisville | 100 | if | Morris: | 39 
Denton. 2 668 ae 91 | 38 | 63.6 oa o4 | 35 
Easton...... 89| 4865.2 6.27 |) Highland 3 57 | | New London 40/629) 473 
Greenspring 65.7 4. 28 River 40 64.8 1,29 Pi 35 | 62.4 8. 03 
Lake ee | 97 | 84 65.4 | 8 68 Redwood Palls........... 
Gig S| | 0. 82 Sandy Lake D 42 | 626 | 5.17 | 
Fortebelte 40) Lom 93 | 39/653) 255 | 42 | 65.0 | 5 
| | 76 | CET Stephens Mines........../ 95 | 30 60.8 |.......! 
| 66.4 | 30 | 57.6 86 | 
Sudlereville 90| 441652 5.79 Maneelona 97| 34| 64.0) 203) — =| 
Fark ........... 87 64.0 «5.95 | Maniotes 41/ 61.2/.......| Wadena... 89 | 34/ 68.3) 3.88 
87| 89/632 6.67 | Maple Ridge ...........2.| 92 | g2/615 145) | Willow River............. 91 60.0 1. 
88 46 | 64.4 as 42 62.4 | 211 | 90 41 65.0 
| 91 40 | 63.8 6.53 | i} Montagne ER 2.72 Winnebago 91| 43 | 66.0, 5.87 | 
| | Mount Clemens.........../ 86 | 40 | 63.3 | 3.89 | Winona 89 | 44 3. 58 
Bluchill 41 2.45 | | Old Mission 86) 68.9 | 246 | 9 37/640) 4.05 | 
86 45 | 68.0 2 07 lo y 92 32 | 63.1 d | 93 54 76.0 1.78 | 
| Ovid | Batesville 94| 53 76.4) 3.09 | 
| Bay St. Louis............. 92| 58 =e 0.28 | 
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TABLE II.—Climatological record of cooperative observers—Continued. 
Temperature. Precipita- | Temperature. Precipita- Temperature, Precipita- 
(Fahrenheit. ) tion. | | (Fahrenheit. ) tien Fahrenheit. ) tion, 
| | | | Bs. 
Stations. 2. | 
| || | 23 g a | | @o 
| 3 | 3 3 | : 
Ins. | Ins. Missouri—Cont’d. o | © | Ins. | Ins Montana—Cont’d. | 
Bellefontaine............- | 9 | 54 | 75.4| 3.70 Poe 7.58 | Valentine......... ...... 84} 35 | 60.4. 
58 | 80.8) 198 | 99 70.6 4.44 | Wolf Creek 82 | 23/546) 3.75 | 
Booneville ..............- 89 50 | 73.8 2.26 89 48 | 70.6 | 9.32 Nebraska 
Brookhaven .............- 97 52 77.8) 2.85 88 42 70.2) 6.81 6 08 88 32 | 60.3 | 3.25 | 
eee) 95] 53 | 76.6) 1.19} 90 48 | 72.7) 6.63 9 38 | 66.2 | 4,25 
Clarkedale. 9 53) 761) 2.05 | | Louisiana ................ 42 69.0 4.03 | 92 42 | 64.8 3.00 
91| 48| 732) 1.54 | | 543 
Crystal Springs.......... 95 | 53 | 76.8 0.78 | | 4.13 | 
94 | 50 75.1) 4.04) 3. 60 | 6. 96 
‘ 95 | 77.1 | 3.03 | 4.70 | 2.70 
9 58 | 75.8 | 2.25 | | N 6.33 3. 56 
Fayette (near) ........... 1.99 | 7.3 5. 00 
Greenville............ ... 93 | 54 | 77.0) 1.58 | 4.41 | 
Greenwood..............- 53/764) 2.22 || New Palestine............ 9 71.0 4.60 | 6.87 | 
Hattiesburg.............- 97 ‘4 78.2 | 4.34) | Oakfield ... 90 48 | 70.5 | 7.22 | 2.60 
98 5477.4) 1.78 91 47 70.5 | 5.32 5. 81 | 
Hernando. 92) 52 73.3) 3.94 | 92 4.48 6.40 | 
95 53 77.2 2.38 | 90 4670.5) 5.61 i} 91 83 | 63.1 | 3.17 | 
51) 75.3) 2.79 | || St. || 938 41 66.4) 4,91 | 
Lake Como............... 9%) 82) 77.4) 1.18) || Stetfenvilie 85 45 69.8| 6.38 | 4.35 | 
on 96 53 78. 2 46 90 45 68.5 4.05 91; 41 66.6) 4.70 
Leakesville............... 94 | 58 77.8) 4.42 91 | 70.2 6,27 || Cemtral 4.38 | 
9) 50) 74.8) 3. 15 Unionville 90 44 | 67.8 8.69 | | 4.10 
95 | 54/788) 271 | Versailles 89 71.2| 5.08 || Columbus | 8.47 
4 | 52 | 76.2 1.10 || Warrensburg ............. 92 48 71.8 | 10.35 | 938 | 70.2) 5.78 
98) 52 | 78.2) 1.85 | 92 48 70.2!| 5.58 99 | 88 69.8) 3.22 
Monticello 97) 51 | 77.8) 0.90 | |) Warsaw... 92 42/ 71.4] 6.98 | David City ..... 90 | 40 | 67.6) 4,48 
bn 99 54 79.3 | 1.78 Whearland 7. 37 || Dawson ....... 96 | 4.48 
3 45.2 | 4 ontana | | 
Pittsboro | .0 2.03 78 31 51.6 4.12 5.44 
Porterville | 75. 2. 69 77 30 | 50.3) 7.11 | 2.38 
Port Gibson | 77.0 1,05 cen 88! 61.9! 1,17 90 36 | 64.2 56,54 
Quitman 80 82 | 528) 2.65 95 43} 71.1) 6.99 
93 45 73.4 0.80) 86 28 | 48.3 3.08 97 41 | 69.0 8.83 
Shoccoe.. 1.76 81 82 | 58.2) 4.32 | Fort Robinson ........... 87 41 | 61.6) 4,00 
% | 52 77.0 | 2.23 || Canyon Ferry............ 81 4.01 Fremont 93 | 42/682) 6.94 
| 1,65 83 88 | 68.7 7.81 || Fullerton. 89 | 68.7 4.97 
94 | 55 | 76.8) 1.89 | 82 33° 57.4 36 95 45 | 70.0 4.70 
92) 49 75.0) 8.45 || 87 60.4 4.51 Genoa (near) ............ 92| 38 /68.2 3.91 
92 | 52 73.9) 2.69 8 35 568) 8.10 | 8.52 
55 76.8 | 3.00 | Columbia Falls........... 84 29 | 55.0 | 3.28 | 97 42 | 67.9 4,79 
90 54") 75.0!) 4.76 || Crow Agency............. 85 39 | 60.8 | 3.70 Grand Island............. 95 47 | 70.7 | 4.44 
4) 50 | 74.8) 3.18 | Dayton 54.6) 2.58) 974 334) 64,24) 2.59 
...... 9% | 55 77.4) 1.50 | Decker 59.8 2.45 | 1, 63 
96 | 56 | 78.8 | 0. 75 Dillon 56.2 5.67 | | 6.17 
ance City 94) 54) 76.8) 2.66 | | Ekalaka 61.0 3.21) 96 | 67.0) 3.84 
5.59 | || 95 | 38 | 67.4) 5.75 
5.41 | | Fallon 62.9 38.10) || Harvard... 40 | 67.9 | 4.94 
Appleton City............ 92) 50) 722) 8.87) Forsyth 61.84 3.53 | 94| 44/ 69.6! 5.39 
Arlington | 7.35 | eens | 6,15 | || Hayes Center ............ 101°} 41°) 66.4°) 4.25 
93 | 46 | 71.5 |} 6.21 | | Fort Logan 80 28 | 48.1) 3.10) | 00.0560 0000008 90 30 | 61.4 3. 29 
90 | 47) 70.2) 8.06 Fort Shaw............ 838 418) 5.09 | Hebron ...... 95 4270.3 4.75 
89; 44) 69.7 | 5.37 Fortine 8 25 54.5 8.10) 95 47 | 70.8 7. 68 
90 44 69.4) 5 25 i| Glasgow 89 31 62.2 3.35 | Hooper** 95 50 | 68.8 | 5.65 
88 50 | 70.6 | 4.38 88 34 | 64.8 3.93 | 98 87 | 65.9 | 2.05 
Bolivar 90; 45 70.9) 5 73 Gold Butte 77 24; 49.0 7.81 100 35 | 67.0 | 2.25 
— 5. 63 | Graham 8&8 35 | 60.8 3.27) 94 40 | 64.2) 1.68) T. 
92 49 | 70.6 | 8.20 | sas 69 25 | 46.1, 2.18 | 93 34 | 64.6) 5.438 
Cape 5.58 | || Greatfalls 79, 58.6 | 7.46 | 96| 38 | 6%.1| 5.76 
Cares ereville ........... 97 | 47 75.2 | 0.94 | || Highwood | 95 | 42 | 67.0| 3.77 
92 30 | 72.8 7.49 | ns he | 4.58 Lodgepole 84 82 | 60.8 |....... 
84, 43) 66.5) 4.00 85 40 | 59.9 1.76 | seve 94 40 | 66.6 | 2.89 
90 71.1) 7.00 | | JOrdam 82 35 | 60.0 3.75 | Lynch...... 96 | 84 | 67.4 | 5.65 
92 43 | 71.6) 6,48 | 80 86 | 56.2 3,90) | 5.01 
aturville.............. 42¢) 70.6°) 4.17 | || Livingston ............... 86 33 | 57.3 1.62 | 4. 57 
89 | 4670.3) 4.62) || Lodge Grass 85¢ 69.0¢ 1,42 || Madison .......... 2.51 
~ | 55, 2¢ 2, 85 | Nebraska City 93 42 | 69.2) 5.07 
| 6.85 82 34 | 58.3 3.18 | 94 38 | 67.7 | 3.86 
92) 47) 3.18 | Philipsburg .............. 30/521) 481 T North Loup.............. 95 | 41 | 67.9 | 2.65 
88) 42 | 68.3) 3.24 84 37 | 56.1 2.00 94 89 | 67.0) 3.44 
Gorin | 8.76 | || Polson 85 | 87 | 67.0; 2.72) 4.45 
90 «44 | 69.4) 6.08 1.90. Pawnee City 95 41 | 70.0) 3,30) 
: | 9.40 || 79 34 | 51.2 5. 98 | 6.12) 
90; 43 69.8) 3.91 Springbrook.............. 8&5 32 | 61.4 | 6.24 Plymouth... ............-| 98 45 | 70.2) 5.32} 
Jem BOM 91 45 73.4 | 4,18 Steele. 80 40 | 59.1 6.63 99 41 68.8) 4.57 | 
91 47 | 70.0 5. 88 Tokna 87 32 | 63.8 3.15 | 95 41 | 68.6 |) 2.51! 
K 89 45 69. 8 7. 65 4.07 | 100 38 | 71.0) 5.04 
oshkonong ............. 90} 48 | 70.2 | 4.90 Tosten 82| 33 | 56.4 2.96 | Republican..............- 5 | 8.71 
92 45! 72.6! 7,18 Utica.... 7 33 | 54.71 6.75 | 5.80 
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TABLE II.— Climatological record of cooperative observera—Continued. 
Temperature. Precipita- | Temperature. Precipita- || Temperature. | Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
{ 
a | = | a 
Stations. | 2. Stations. || Stations. - 
2 | 33 32/32 
Nebraska—Cont’d. Ina. | Ins. ° Ins. Ins. New York—Cont’d. bd Ins. | Ins. 
.8| 632 38/644/ 370 T. Carvers Falls............. 92| 37 63.6| 3.61 
4.20 4.77 93 40 65.2] 3.77 
62.6) 262 90 | 44/646) 3.81 Cooperstown ..... 88 | 39 621] 3.92 
69.0) 4.35 | 94| 43/665) 3.36 88 385 60.7) 1.48 
65.3 | 2.85 92! 40/656) 3.83 | Cutchogue ............ ---| 42/625] 261 
67.9 | 3.38 92| 44/648) 3.31 Dannemora.......... ...| 40 63.4] 2,72 
5. 87 Ganka 3.81 | De Ruyter................ 34 60.1) 3.64 
.5| 3.84 92| 34 | 61.6) 3.53 87, 36 609) 211 
5.35 93 | 38 | 65.1) 3.57 91; 40 63.9) 3.78 
41 | 70.8 | 3.75 88| 37/68.8| 4.07 | Fayetteville ......... 94 «40 4.89 
93| 44/ 69.6) 4.79 90| 41/ 65.8) 5.26 41 66.2) 222 
Turtingtes | 95) 44/687) 5.11 87| 40 63.6| 4,27 Franklinville............| 88 31 5.24 
University Farm......... 92| 43 | 69.4) 6.59 92| 41/652) 5.33 «627 8.02 
39 | 66.4 3.87 Glens Falls...... 38 64.6) 2.70 
« 2.61 104 41 | 75.0 | 0,78 | Gloversville........... 93 36 63.1] 1.66 
2. 64 103; 70.8) 1.50 reenfield..... 93 36 63.6) 3.81 
Weeping Water 95| 39/688) 452 | 97| 37/| 65.6) 0.18 40 63.6) 4.22 
1 Westpoint, 92 38 | 67.5) 5.88 ole cscs. 2. 04 Griffin Corners..........., 29 (57.2) 2.55 
108 | 42/696) 259 | Harkness ............. 96) 87 65.2] 465 
2. 65 Bloomf@eld ..............-| % 36 | 64.4 0.80 4. 05 
Winnebago. .............- | 38 65.6 3.63 Cambray 1.15 | ...............-., 88) 88/624] S01 
4. 69 Carlsbad ..... 1100; 45/781) 1.46 | Hunt...... 92, 87 3.20 
Wymore. 2.18 30/536) 1.03 | Indian Lake............. 98 2% 608) 280 
| 100) 39 | 67.8 | 0.48 Jamestown .............. 88 87 62.6) 453 
88 | 31/ 57.6) 0.46 Clouderoft................ 54.7)| 1.80 Jeffersonville............. 91| 84 60.8) 2.35 
Battle Mountain.......... 88 | T. | T 40 | 68.7) 0.35 | Keene Valley ............ 97 3.68 
Carson City .............. 97| 35 63.0) 0.99 le Rock Ranch........ 86 | 96 | 59.2) 1,20 | Lake Mohonk ............ 88 415 
Clover Valley.............| 88 28 | 52.8, 2.07) T. Elizabethtown ............ 81 28 | 52.0) 0,05 | Le Roy... | 88 40 63.2) 3.58 
89 28 | 60.7 | 0.83) T. 98 38 | 66.8 1.61 | 87) 61.3) 284 
Elko 86 | 32 57.0) 1,17 Espanola ... 93 | 39/627) 0.79 Littlefalis, City Res....... 88 42 628) 3.09 
85 | 21 | 626] 3.86) 11.0 | Estancia... .... ......... 90) 31/592) 0.90 Lockport.......... 8 | 41 3.69 
cece 93 | 88 | 62.0) 0.66 Fort Bayard.............. 97| 42 67.5| 0.88 | Lowville ........... wee 92! 86 | 62.0) 2.93 
Fenelon!®...............- Fort Stanton ...........-. 36) 644) 3.35 | Lyndonville.............. 
99 30 61.6) 1.08 Fort Union...... 89 $2 | 58.8) 1.32 Lyons 45 66.8) 3.36 
Gardnerville............. 82 | 55.7* 0.50 Fort Wingate ............ 88 | 39/ 60.8) 2.45 Middletown .............. 88| 42/646) 3.75 
canes 25 | 52.0) 1.54) T. Frisco. ...... de 0.40 9 39 64.9) 2.36 
Goloonda. 91 33 58.7) 1.25) T Fruitland ... eee 38 | 66.3 0.52 Mount Hope.............. 88 63.3) 461 
80| 32/55.5) 200 4672.9) 0.98 Newark Valley....... 3. 50 
Humboldt !*............. 82| 34) 50.1/ 0,00 99| 42/706) 0.91 | North Hammond.. ...... 92°) 42° 645°) 2.41 ' 
Leetville ..... ‘ 93 | 386 62.8) 0.08 65.2° 1.70 | North Lake.............. 88 30 59.3) 3.20 
Lewers Ranch............ 2/556) T. Lagunits 94° 66.9°| 2.06 9 89 62.8) 2.31 
44 | 75.6 | 0.00 cece 0.81 | Ogdensburg 89 43 64.8)/ 1.73 
Me \fees Ranch ........ 92 19/524; T. | T. Las Vegas......... 95 35 | 63.3) 0.77 Oneonta.. 93; 40 63.2) 3.01 
| 60.2) O01 44/735) T. Oxford 34 61.1) 209 
92) 57.5| 0.00 0. 87 Oyster Bay 89 66.8) 5.20 
242) 40 | Los Lunas...... 98 | 42 | 1.07 0. 84 
1. 61 Magdalena...............| 92| 634] 0.79 Yan... 87 62.8| 3.10 
25/540) 2.10) 8.0 | Manuelito............. 0. 55 | Philadelphia 9% 40 64.2) 3.04 
84| 81/53.8/ 292) 1.0 | Mesilla Park............. 106| 46 | 0.58 Plattsburg .. 86) 39 64.5) 3.45 
92 27 | 57.8 | 2.04 veces Port Jervis. . 92, 38 644) 2.99 
89 30 | 55.2) 0.98 | Monument ... 106 49 | 76.7 1.20 92°, 42° 66.8°| 3.97 
89} 31/582) O38) T Mountain Air... 9 40 63.0) 2.98 
Nara Visa... 99| 44/| 70.6| 2.87 9 | 83 635)| 3.88 1 
90 | 39/ 61.6) 349 Orange. ....... 104; 43/735! 1.23 Salisbury Mills........... 91, 39 63.7) 4.51 
385 60.6) 3.94 0. 73 Saranac Lake ............ 91; 2 60.3) 340 
94| 34/ 61.9) 2.62 44/730!) 02% 87| 63.0) 277 
97| 36/638) 3,31 83 | 31 1.05 | Shortsville ............... 89 | 2.49 
91 | 33/ 60.6|) 292 Rosa ..... dh | Skaneateles .............. 
96 | 37/636) 3.88 89| 40/640) 1.74 | Southampton.......... ---| 82| 40) 61.1| 269 
| 34 62.5) 2.82 100} 43) 72.8) 4.54 South Canisteo........... 9 | 8 594) 3.95 
96| 36/65.3)| 2.40 San Marcial.............. 103 | 45 | 72.7/| 0.50 | Spier Falls........-...... 4 63.8) 3.39 
94/ 3.84 San Rafael ..... 95| 82/634) 1.44 | ...... 38 63.6) 3.51 
35/680) 324 105 | 40 | 70.8) 0.35 | Ticonderoga.............. 42 65.0) 2.39 
Asbury Park ......... 46 | 62.2 |) 5.28/ T. 0. 55 | Wading River............| 89| 35 3.51 
44/649) 3.70 aos ; 9 | 85/620) 0.47 Wappinger Falls ......... 9 | 42 64.4) 5.85 
98 | 40/652) 3.99 Tres Piedras ........ 883] 811 55.0] 0.50 | Warwick ..... 3. 68 
Bergen Point............. 9 | 45 65.4) 3.95 104) 47/720) 3.36 | Watertown ............... 92, 43 644) 1.60 
9 | 41/657) 5.20 Waverly .......... 34 63.2| 3.37 
Bridgeton ................ 43 | 66.9) 4.86 86 32 56.6 0.18 Wedgwood 90 40 61.6) 3.74 
5. 48 New York. West Berne............. 92 35 62.5) 2.76 
Cape May C. H........... 88 |. 65.0) 4.87 95 | 38 65.0) 4.15 86, 3% 4.04 
Charlotteburg............ 88 |" 31 61.4) 5.68 38/628/ 394 Westpoint................ 43 65.7) 3.53 
Clayton .................-| 42/646] 600 90| 35/61.0| 4.76 Windham.............. 90 35 60.0) 2.77 
College Farm...... ....... 9 | 39/642) 3.44 Amsterdam... .. 9 | 38/| 63.6 | 226 Youngstown ..... chanel, 
Lake... 5,02 90 | 33/ 59.6| 3.33 North 
cn 90| 37/ 63.0) 4,09 90| 214 Beaufort......... 87 86 741) 8.00 
Elizabeth..... 96| 46 | 67.0) 3.82 Athens..... 9 | 42/648) 351 Brevard..... 88 40 67.1) 4.31 
Englewood ............... 89| 43/ 65.2| 3.52 Atlanta ..... 89 | 68.7/...... 92, 43 67.8 | 11.27 
Flemington ......... coves] O98] 64.8) 416 9 | 40 63.0) 3.13 
Friesburg .. 40/ 64.5) 5.09. 90; 39/628] 2.44 9 8646 71.5) 5.26 
Hightstown .............. 89 39 | 64.2) 444 || Ballston Lake............ 95 87 | 63.1) 3.06 9 48 
Imlaystown ..............| 45 | 65.6 | 522 | 90 38 | 63.8) 5.04 Chalybeate Springs....... 92 71.2) 5.48 
Indian Mills.............. 37/652) 473 Blue Mountain Lake .....|......|...... | T. || Chapelhill................| 95 | 60/| 71.8] 9.51 
Lambertville ........ 65.6 | 5.21 || Bouckville ............... 89| 37/ 61.0) 279. | Eagletown ...............| 92 49 69.4) 6.06 
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TABLE II.—Climatological record of cooperative observera—Continued. 
Temperature. Precipita- Temperature, Preci | , 
pita- Temperature. Precipita- 
t.) (Fahreuheit. ) tion. | (Fahrenheit. ) tion. 
| F 
i | | | | | | | 
Stations. 
sits Stations. Stations. 12. 
| Sata oe 
| gig | 
ont’ d. ° Ina. Pennsylvania— ° 
Mountain Park........... 88 40 59.0) 1.48 Somerset 87| 38 | 60. 0 Ins. South Dakota—Cont’d. Ins. | Ins, 
Glos (near).. -| @ 1.48 Uniontown .............. 42) 680) 5.20, Marion. 97 | 89 | 66.8) 6.28 
Prineville...... .........| 89 28 | 65.9/ 1.01 | Williamsport............. 
| 93 | 55 | 75.2| 5.58 | Wessington Springs......| 90| 40/648 | 2.17| 
Aleppo < 91 64.8) 3.90 99 7.29 Whitehorse...............| 98 30 | 65.2) 1.22 
485 — 97) 57 77.2 Arlington | % 50 | 74.3 2.03 | 
| 86 88|60.7| T. || Clarke Hill............... 97| 54| 77.8) 4.95 a7 | 
Centerball O47 | Clemson College.......... 90 | 54) 73.0 | 22 “| 5.73 
5.88 | Conway ............. 93 | 56 | 75.2 | 10.21 Brownsvilie. 198 
estes | 9 986/649) 443| || Darlington............... 2 “| S| Sinsi 
92 42 | 65.2 6.92) Due West ................ 9 74.2) 8.07 98) 
Davis Island Dam........) | 328 | 72.21 Charleston ... ss als 3, 53 
De 39 64.3) 5.99) Georgetown 77.6| 4.88 | 580 | 
41 63.2) 5.22 | Heath Spring........ .... 58| 76.6| 5.27 | 
& Newberry ................ 9% | 54/762) 290 | 48 | 
Forks of Neshaminy 5. 42 | ass EFAsmMUs 8 37/661) 5.06 | 
a9 35 | 62.6) 4.54 St Matt 91 57 | 74.8 8.60 88 49 | 71.6 5.44 
87 62.0| 6.79 Spartanburg. ........-..-. 9% | 52/738) Ke an 
Grove City .............. 89 «62.5 | 3.04 Summerville ............ | 55/768) 3.70 
Hamburg ................ 9 41 65.0) 265 9% | 55 | 76.0) 266 | 
Herrs Island Dam........|...... ...... 3. 88 | | 93| 47/ 72.2] 4.55 | Tes | 
| 63.1 | 8.55 | | Winnsboro.......... ... 94 | 57| 5.73 | 
wlaslan | College ........ 92) $4) 726) | McMinnville 70.5 | 8.68 | 
Lansdale... . Red Aberdeen 37/640! 8.02 | heel y 
Lebanon .............----| 90 82/651 | 3.33 Alexandria ............... 91 | 36/| 66.3) 7.21 | 
87 40 61.4) 4.13 96 | 87 | 67.0| 5.94 Rogersville asians! 
| 92 43 65.2) 478 am 85 48 | 69.2) 6.60) 
| 5.22 Centerville ............ . 9 | 40) 65.8) 5. | 
| = 0.56 92 62 | 73.2); 6.17) } 
| | 4) 3.21 | Tullahoma ............... 45) 71.5) 4.87) 
| | Farmingdale..............|... 2.38 Unten City. 9 49/743 8. 28 | 
| so) Waynesboro........ ..... | 9) 46) 71.8) 2.30) 
7.49 | | Frederick 86 | 33 | 680| 2.65 
5, 65 93 35 | 65.2) 2.86 | 80 | 79.4 
4.08 Greenwood... | 92) 88) 67.4) 5.58 
5.10 | | Hermoso..... 89!) 4 63.0! 4.30 | 2. 62 | 
4. 80 | Highmore.. 90) 86 64.2) 1.62) 274 | 
3. 88 Howard . 35) 628) 5.2 19 | 
4.08 90| 32/641) 2.58) | 008 | 
4. 86 | 98! a3! 1.50 0. 93 | 
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TABLE II.— Climatological record of cooperative observers—Continued. 
| Temperature. Precipita- Temperature. pita- ratu 
Preci Tem re, Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. | (Fahrenheit. tien. 
lo 
Stations. Stations a | a 
Tezas—Cont’d. ° Ins "zas—Cont’ ° ° 
Big Spring 884 | 0.86 | Sulphur Springs........... 93| 54 70.0) 2.08 $6.6 | 
BIANCO | | Tem 52 79.8) 1.19 Charlottesville ........... 89| 46/663) 7.13 
Brownwood .............. 1044) 82.1) 5.42) Waxahachie ............ 9! 53 79.8 Dinwiddie. ............... 41 | 66.4 6,08 
| Sisal | Waxahachie .......... 7.8) 1.3 86| 48 | 67.6| 6.93. 
Clarksville 98 | 5179.5) 1.82 | | Hot Springs............. 82) 40) 61.6) 7.43) 
Claytonville 110 51 80.9 3.20 1.7 Ivanhoe..... 10. 11 
115) 48 81.4) 2.33) axel | 64.4 | 11. 
69 84.0! 0.45) . -16 Newport News.......... 50 | 68.8 | 3.51 | 
65807] 118 | — 1,26 | Nokesville(near)......... 87 47 | 65.3) 4,35 
101 | seal 2.10 |) Quamties 92| 44 | 66.4) 6.35 
85 79.6) 3.09 | oe ae 2 | Speers Ferry............. 7.02 
inl Garrison | 22 60.2) 0.20 | Spottsville g2| 45 | 67.7| 5.41 
Earls Ranch. ‘Whew | 094) | | 88 | 65.0) 6.54 
104| 42, 70.2| 0.00 | Williamsburg ............ 92 46 | 67.4) 3.91 
Fredericksburg .......... 102, 50 79.8) O41 54.0) 1.59 
53 80.5 1.50 | 0.40 | Anacortes .... 56.8 | 0.93 
Georgetown ... 554 79. 84) 1.83 | 1.30 Ashford ... . 4. 63 
| 0.77 | al Bellinghem 58.2 | 0.66 
Graham........... 80.4) 0.51 | Bogachiel 60.6 | 2.58 
Grapevine ............... 3. 25 | Cedar 1,74 
Greenville................ Codonia 79} 38 | 56,1) 1.34 
1. 38 | 96 | 86 | 59.6) 2.08 
| 108 722| 1. 05 93 36 | 59.2 | 1.91 
| 405 se | 88.3 | | | 54.6 1.37 Coupeville ............... 81 36 | 57.9 | 0.68 
| Park City 77 19 Ellensburg . 93 38 | 59.6) 1.37 
Park City | 19 238) 16 Ephrata 40/643) 0.90 
| | 27 59.1] 0.31 Fort Simcoe 39 | 62.0] 2.05 
Knickerbocker........... 113, 44 832) T. Plateau ....... | S| Hatton 81 | 63.0! 0.45 
rom | --| 88] 82 / 1.70 Huntsville 0. 76 
Lufkin.... on 51 80.2) 0.20 .2) 0.05) T. 86 43 | 61.2 0.65 | 
99 57 81.1) 3.03 || Sunnyside ............... || Mettinger Ranch......... 102 45 | 68.6 | 0.59 
1.44 | Mount Pleasant .......... 89 | 41 | 59.6) 2.77 | 
i | 2 58.0 1. 30 Northport......... ...... 90| 31 | 57.4) 1.69 | 
Mount Blanco...... mi | Olympia 92| 38 60.9| 1.50 | 
5.0) 4.15 Trout Creek ......... 90 | 27 583) 0.68 
| 92) 786) 0.21 Pinehill 96 | 43 | 63.4 | 0,51 | 
0.00 | 50.2 | 2.23 Port Townsend 74 43 | 57.2; 1.04) 
1.86 Bloomfield....... 32 61.2) Quiniea! 
bi 3.20 | Seri Sel 98 | 38 | 59.1] 3,02 | 
53 76.3) 0.31 | 2. 38 Rattlesnake 86 38 | 68.2 | 1.26) 
95 60 88! 187 | | = 4.70 dh 0. 45 
108 | 50 79.8 5.11 60. 3.47 0. 69 | 
97 58 80.2) 0.54) 63.2 | 3.38 84°) 68.4°) 2.10 | 
| 109 53 0 | |; Snoqualmie .............. 90 38 | 59.8) 2.15 
| one 0.09 | Arvonis 98) 4 66.2) G12 85 | 61.5| 0.66 
slate] | 50 66.7 | 5.16 86| 39/594) 233 
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TABLE II.—Climatological record of cooperative observerse—Continued. Late reports for May, 1907. 
Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
| (Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
a | 
Stations. | 2. Stations. | 
= a 
| 
bd Ins. | Ins, nt’d. e Ins. Ins. Porto Rico—Cont'd. | Ins. Ins 
4 620) 1.80 Meadow Valley .......... 95 M4 | 63.4 299) ‘ 90 65 76.8 3.65 
43 «(69.8 0.84 93 35 | 65.4 3.10) 96 62 78.2 4.02 
41 67.8 0.26 Menasha 1.72 | 92 70 78.8 9.10 
33 4457.4) 1.20 Merrill. ... 89 35 64.6) 4.07. 88 51 | 73.5) 2.07 
61.0) 184 Minocqua & 63.5%)....... | 90 63 76.2 5.16 
& 1.91 Mount Horeb 42/646) 845 | 92, 64| 79.2 2.56 
30 57.4, 1.20 64.6, 3.98, | 92 70 81.4 4,36 
4 61.3) 2.59 New London ............. 95 41 65.5 4.80) 95 66 80.3 4.90 | 
67.4) 1.54 on] 38 | | 639 | 4. 65 
39/642) 241 | Hacienda Coloss ... 92 65 | 78,1 | 10.86 
47 68.2); 6.71 91 36 63.4) Humacao..... 95 68 79.2 6.86 
33 (69.4) 7.11 924) 414 64. 8. 57 92 68 80.0 1.25 
622 6, 82 o4 40 | 64.1 3.04 inn |; 89 62 75.0 4.51 ‘ 
44 «467.9 6. 64 91 4365.0) 241) La Carmelita............. 88 62 74.4 10.21 
eves | 8.86 90 92 60 76.0 8.40 
39 «63.2 5.46 42 66.4) 4.41 90¢ 860° 75.6% 2.75 
42' 68.1'|....... 91 30) 61.6) 1.96 96 67 79.7 384 
40 6.0 92 44 68.6) 4,45 Marivao..... 86 60 72.7 6.14 
48 69.4 6.27. 9 | 61.8) 3.94 Maunabo............. 92) 70/816) 7,22 
40 65.6 5. 13 | 87| 39/640) 4.41 Mayaguez...... 64 78.6 416 
42 65.8 4.53 | 94 | 32 | 62,1 1. 84 94 70 80.6 2,15 
cl 7.15 9 | 33 64.2) 218) Rio Blanco...... cece 89 66 78.0 12.32 
o4 38 «(65.3 | 464 95 35 | 63.8 | 2.44 SS 95 65 80.0 1.10 
Franklin ........-.......- 87 41 62.0) 8,25 | Sturgeon Bay ............ 86 37 | 58.6 | 3.00 San Lorenzo... 91 61 | 76.0 7.03 
Glenville. 438 6.07 Valley Junction.......... 96 36 | 63.2) 2.91 San Salvador............. 89 60 73.4 3.57 
90 39 464.8) 4,40 88 41 | 64.4) 4.74 93° «9694 80.44 204 
Green Sulphur Springs 80 39 7.41 90 40 | 64.0) 5.46 69 80.4° 6.77 
88 4 7.24 97 36 | 65.1) 4.00 65 79.6 0.81 
Huntington .............. 42 67.9) 8.66 Wausau... 92| 35 | 63.6) 6.63 New Brunswick. 
on 80 4 63.0) 6.95 Weyerhaueer............. 91 $2 | 61.8; 227 76 3653.8 1.48 
Lewisburg } ae 7. 95 33 | 66.7 |....... 
88 | 48 62.5 5.00 0. 81 Late reports for May, 1907. 
Lost Creek 9 «6-40 64.6) 3.97 92) 41 | 64.2 0.53 | 
Madison... .. 53 71.6 6.20 75| 24 48.6)| 4.28 
Mannington......... 88) 65.0) 4.95 71; 2%6/480/ 220 Alabama. 
Martinsburg ............. 92 44 65.5 5.37 79 25 51.0) 1.69 Maple Grove ....... 89) 41 66.2) 7.28 
MooreGeld............... 92| 40/645) 256 84) 57.4) 0.85 A 
Camp Colter.............. 86) 34/587) 1.46 7% | 19/ 47.7) 0.29 O2 
Morgantown............. 41 64.5 | 4.33 Chugwater .............. 88 25 40.8 | 4.59 
Moundsville.............. 42 67.8 | 3.85 86 | 89 60.7) 0.71 78 17 48.0 0. 30 
New Cumberland ........ 89 39 «65.3 3.88 Clear Creek Cabin .. .... 74) 24) 47.4) 215 3.0 70; 44.6 4.05 
Nuttallburg | 5.67 82) 49.1) 1.43 Holy Cross Mission....... 76; 20/ 44.2). ..... 
68.4) 7.71 Elk Mountain.................. | 085 68 31 45.6) 4.85 
88 64.8 4.76 Experiment Farm.............. 0. 20 Ketchemstock............ | 45.2] 1.30 12.0 
Pickens 40 61.4 8.69 75 22/486) 252) T 28 50.3) 4,30 
Point Pleasant 48 «469.4, 6.10 76 49 15 343) 1.12 
Powellton........... 46 67.9 1.98 Fort Laramie............. 94, 35 62.8) 3.38 | 19 46.8) 044 ...... 
Princeton 38 61.6 | 11,95 Granite Canyon.......... 76 28 52.8 | 2.29 71; 2% 45.3) 1.30 
44 65.8) 4.09 Granite Springs.......... 35 56.2) 1.11 ates 48) 2% 5.39 
Row! 5.76 Green River............. 2) 54.8) 0.50 Wood Island ..... 31 45.5) 6.30 
Ryan... ... 42 66.3 6.58 82s 83 | «457.4 263 Arizona, 
44! 70.2!) 3.71 93 40 65.1) 0.33 
Spencer ..... 65.2) 473 63 | 60.4/ ...... 96; 49 72.8; Lil 
Sutton eee 40 68.8) 7.47 27| 503) 2.28 88 42 64.6 1.60 
Terra Alta 38 (61.8 | 5.05 36 | 58.0) 2.99 Arkansas. 
Union....... 0 8.2) 475 31 53.4) 0.90 6.0.00 90 43 65.9 12.03 
Uppertract 40 68.2) 7.12 | 28 | 54.0 California 
Wallsburg sence “4 64.3) 4,21 27, 49.0) 1.9 82 32 53.2) 1.76 
40 65.2) 5.90 37 | 59.2 | 3.24 Colorado. 
Wheeling 4.40 35 | 62.4) 1.18 77 12 42.3) 1.18 T. 
Williamson............... 92 48 «469.6 10.41 35 | 56.6) 2.18 Connecticut. 
Woodbine....... & 41 62.3) 7.14 | 62.0 | 2.52 4.04 0.5 
36 | 59.7) 0.75 79 33 (52.2) 4.05 
3% (65.4 430 88 36 | 59.0) 4.34 florida, 
98 90 | |....... 88 34 60.6) 1.92 Jasper ...... ...- 92 52 74.8) 1.97 
Appletom ... 93 41 65.8) 2.66 77 25 | 50.2) 229) T. Idaho 
Appleton Marsh.......... 662.4, 227 79!| 57.05) 0.08 81 27 +516) 1.30 
98 (638.2) 86 35 | 59.2| 1.21 Illinois. 
«6638.6 3.39 79 32 | 55.7 | 0.33 a 89 29 «56.8 2.89 
hashes dines 44 66.4) 5.01 83 | 36 | 58.0) 1.30 84| 4a0...... 
Black River Falls | 2. 09 Shoshone Canyon... .... 82 36 | 56.8) 2.01 2 54.0) 288) 
| @ 4 471 South Pass City .......... 70 17 | 43.8) 0.70 87 80 57.3) 7.00 
92 64.4) 1.89 69 21 | 45.2 2.68 BD 83 55.0) 2.8 T. 
37 64.8 250 36 | 58.5 | 0.80 Olney . coos 87 32. 59.3 «6.38 
91 41 64.5 conc 88 38 62.0 4.17 86 28 55.8 | 308 T. 
90 83° (62.8) 1.70) Yellowstone Pk. (Fount.) 68 24 44.8 | ... 81 28 29 
cans 34 63.4) 6.24 Yellowstone Pk. (G.Can.) 66 2% 43.8) 4.21 cece 24 (51.6) 459) 
Eau Claire .......... | 0 6.8 3380 0.5 | Yellowstone Pk. ene) 67 25 44.6) 3.06 87 28 2.76 
Florence ..... 91 33. (62.9) 2,38 Yeilowstone Pk. (Norris). 70 27 | 480); 3.40)...... Indiana, 
Fond du Lac ............- 91 38. 64.1) 4 Yellowstone Pk.(Riv'side) 79 22 46.3 2.57 80 274 
Grand Rapids....... 38 65.0) 3.60 Yellowstone Pk. (S. River) ...... Indian Territory 
Grand River 3.14 Yellowstone Pk.(Soda B.) 70 20 | 464.0 2.59 93 34 (65.0 5.12 
Granteburg.........-.....| 85) 627) 7.11 Yellowstone Pk.(T.Sta.). 71 | 21/444) 6.0 
95 39 «(65.0 4.99 Yellowstone Pk. (Up. Ba.) 72! 44.4!) 3.71 Guthrie Center........... 87 19 | 4.9) 3.25 0.7 
Hayward ....... 92 62.0 1,80 Porto Rico. ‘ansas. 
|; 37, «63.2 412 65 | 81.3 | 3.22 Loui 
Koepenick ............... | 28 68.2) 3.40 87 49 | 73.2 | 2.40 Georgetown *..... 92 
Lake Mills ............... | 89 465.0) 4.88 Alto de La Bandera ...... 66 | 74.2% 6.88 Massachusetts, 
Lancaster................| 9 | 4/648) 452 66/788) 31/523| 384 T 
Manitowoc ......:........ 60.6) 4.65 91| 60/748) 5.31 Minnesota. 
Mauston. 91 35 (68.4) 2.72 91 62 | 75.81 1.86 814 44.6*' 2.92 ...... 
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TABLE II.—Climatological record of cooperative observers—Continued. Late reports for May, 1907— Continued. 


Temperature. Precipita- Temperature. Precipita- 
(Fabrenheit. ) tion. (Fahrenheit.) tion. EXPLANATION OF SIGNS. 
Extremes of temperature from observed readings of dry 
3 3 thermometer. 
3 | = | A numeral following the name of a station indicates the 
Stations. its Stations. | g | observation m which the mean temperature was 
= = 3 | 8Mean of 7 a.m. + 7p. m. + 2. 
| a 3 4Mean of 6a. m. + 6 p. m. + 2. 
= = = | & Az | = | 6SMean of 7a m. + 2p. m. + 2. 
6 Mesa of natin at various hours reduced to true daily 
| mean by al tables. 

Nebraska. + sin Tennessee. ins The of a numeral indicates that the mean tem- 
3. 78 0. | perature has been obtained from daily readings of the maxi- 
Auburn pabueovenirnanensie o4 22 54.9 1. 46 %.0 | Decatur .........+---++++- 90 40 65.4 4.7 | mum and minimum thermometers. 

2 re Springdale .... | An italic letter following the name of a station, as Liv- 
Fairbury....... .... r | ingston a,” “ Livingston b,’’ indicates that two or more ob- 
5 : 4: 3. eras. | servers, as the case may be, are reporting from the same 
Grand Island............. 95 2 57.2 4.12 31 ae 97 station. A small roman letter following the name of a 
53. 5.0 Ochiltree _ missing from the record; for instance, denotes 14 days 
New Merico. Santa Gertrude, .. coos: missing. 
80 20 51.2 1.22 Sugarland. 91 48 71.7 19.34 No note is made of breaks in the continuity of tempera- 
J ork, a . i | ture records when the same do not exceed two days. All 
Dannemora ........ 790-21 46.60 298) 19 43.6 0.26 | known breaks of whatever duration, in the precipitation 
North Carolina. Morgan... 85 2% 51.2 3.08 | record receive appropriate notice. 
79 42 61.1 6.36 CORRECTIONS. 
Temple.................. 97 6&1 7.80 New London............. 82 26 49.0 298 1.0 || New Mexico, San 47.4. 
Oregon. Wyoming. > May, 1907. 
South Dakota, aR 64 12 3.0 | 
Ashcroft. 6 17 46.4 4.21 2.0 Alaska, under late reports fur April, 1907, make Forhnam 
77 «45.6 3.83 11.6 Altode la Bandera....... 83k GOK 71,8" 5,71 read Loring. 
10 6 
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TABLE III.— Wind resultants, from observations at 8 a. m. and 8 p. m., daily, during the month of June, 1907. 


Component direction from— Resultant. Component direction from— 
Stations. Direction Dura- Stations. 
N. 8. E. w. | thon. N. 8. E. w. 
Bnglana, Hours. Hours. Hours. Hours. bad Hours. Hours. Hours. Hours. Hours 
eves esses 16 30 s. 12 e. 14 Moorhead, Minn....... 17 25 16 15 
“4 16 22) « 31 w. 21 17 17 20 
13 9 it n. Sle 6 Devils Lake, N. Dak ................. 15 21 21 19 
Burlin on, Vt. 18 4 Ow. 13 | Williston, N. Dak.............-...... 2 15 21 18 
Boston, Maas... .. 9 25 15 2 | s. 32 w. 19 Minneapolis, Minn.*................- 3 10 8 12 
9 28 10 28 os. 43 Ww. 7 17 5 6 
13 2 18 os. Sw. 16 15 19 
17 28 8 16s, 36 w. 14| Charles City, 18 2 2 17 
New Haven, Conn .............. 16 26 12 2 ss. 45 w. 14 | Davenport, Iowa .............2-++++- 16 17 17 21 
Allantic States. 0 er 17 26 15 15 
Binghamton, N. Y.f 8 5 16 7 18 19 17 | 21 
16 25 13 19 5. 34 w. 21 23 16 16 
Philadelphia, 16 19 19' 20 18 w. 16 25 16 18 
cc 22 21 15 17s on. 63 w. 15 25 16 18 
Atlantic City, J 12 21 2 10 || Mamatbal, Me. 10 10 6 
Sage 21 24 3s. 58 9 2s 17 16 
Baltimore, Md... 22 12 18 21 on. 17 w. 10 Valley. 
dence 2 12 25 19 11 Kansas City M4 31 22 10 
ount Weather, Va. 19 20 18 19 s, 45 w. 12 | 20 13 
ve 17 28 16 12 s. We. 12 Iola, KRans.f...... | 5 16 10 3 
Richmond, Va 27 21 13 12; mn. 9e. 14 12 2 
Wytheville, Va 8 22 23 on. 63 w. | 22 22 23 7 
South Atlantic States. 22 21 17 
Asheville, N.C. 24 21 17 14 He. 22 i8 19 14 
Hatteras, N.C 12 23 18 2 os. 24 w. 12 Pierre, 3. Dak 14 18 31 13 
i7 20! n. 63 w. | 47 25 19 
Wilmington, N.C 16 21 16 20 39 w. 6 Yankton, 8. Dak. $........ 8 il 9 
13 24 12 21 | 39 w. orthern Slope. 
12 27 ul 23 39 w. 19 Miles City, Mont.. | @ il 20 17 
Jacksonville, Fla ................ 2 17 11 | Kalispell, Mont....................-. 4 21 10 31 
Peninsula, 18 16 17 24 
Jupiter, Fla... 20 8 s Se. 15 Cheyenne Wyo 25 21 9 23 
15 17 9| Be. 25 || Lander, Wyo 13 18 37 
Tempe, 18 9 2 2 27 w. 4 | Sheridan........... 20 18 23 
Eastern Gulf States. Yellowstone Park, Wyo ............. 12 MM 6 20 
Atlanta, Ga... 17 13 12 n. 77 w. 18 | North Platte, Nebr.................. 17 25 21 
10 1 15s, 86 w. 14 Middle 
Pensacola, Fla.t 12 7 12) 31 w, 6 Pueblo, Colo ..... 19 1s 24 
15 25 12 19 35 w. 14 26 19 13 
Birmingham, 13 23 12 26 os. Siw. cones 13 27 28 
Mobile, Ala ........ 15 5 18s, 39 Ww. || Meme 13 32 20 0 
Mont Al eves 13 18 13 28 os. 72 w. 16 | Oklahoma, Okla ........... 8 40 13 6 
Meridian, il 26 16 2% os. 34 w. 18 Southern Slope. 
Vicksburg, Misa ....... 10 33 18 18s, 12 w. 8 37 22 ‘ 
New Orleans, La... 10 30 13 7 Mew, 10 28 25 8 
Western Gulf States. 2 15 22 0 
Shreveport, La... 7 33 s. Be. 29 | Roswell, N. Mex. .......... 20 12 15 2B 
Bentonville, Ark. f........ 3 18 9 5 6s. He, 16 | Southern Plateau. 
ce cosh 10 23 27 10 Se. 18 6 i a8 
27 10 18 s. 39 w. 13 Santa Fe, 19 15 au 18 
Corpus Christi, Tex................... 40 a2 2) s. 9 || Plageta@, 15 20 8 31 
Fort Worth, Tex...... 2 3y 21 We. 13 il 25 23 
Palestine, Tex 4 “4 12 8e 40 | Independence, Cal................... 2 10 il 43 
3 38 Me. 50 Middle Plateau. 
Taylor, Tex. 0 23 7 We, 6 10 8 45 
Ohio Valley and Tennessee, 17 12 30 
Chattanooga, Tenn 16 16 13 29 w. 16 Winnemu 22 16 14 26 
Knoxville, Tenn 17 21 16 63 w. 8 15 6 10 
eee 18 25 “4 19s, 36 w. 9 || Salt Lake City, Utah................. | 15 18 26 16 
Nashville, Tenn ............ 21 27 | s. 62 w. 29 9 4 ag 
4 13 9 6w. 9 | Grand Junction, Colo.......... ..... 15 18 2 18 
17 27 17 13 s, 2e. 11 lorthern 
60 12 9 9 5| nn. Be. 2” 9 9 
(Indianapolis, Ind ..................... 19 21 20 14) s. 72. 2» 17 17 22 
cones 17 17 22 21 e | 2 4 21 5 
1s 20 16| We. 6 | 2 28 19 25 
Parkersburg, W. Va .................. 20 19 17 19 on. 63 2 || Walla Walla, Wash ................. 
19 21 20 77 w. 9 | North Fuctge Coast Region. 
North Head, Wash ............ 28 13 5 35 
Lower Lake Region. ‘ort Crescent, Wash.*................ 1 6 0 26 
Buffalo, N.Y 5 26 17 24) 18 w. 18 2» 17 16 
on 5 12 6 14s, 49 w. il 26 18 3 27 
10 23 9 27 | «a 54 w. 22 | Tatoosh Island, Wash.......... ..... 3 77 4 38 
had 12 15 28 «os. 47 Ww. 18 Portland, Oreg....... 23 20 8 23 
Syracuse, N. Y...... 10 2 12 s. St w. 19 30 5 25 
66 oo 20 18 23 os, 24 w. 12 Middle Pacific Coast Region. 
cs 7 10 il s. Se. 4 Mount Tamalpais, Cal............... 2 4 1 46 
Toledo, Ohio.......... 17 19 17 21s. 63 w. we: 17 27 20 13 
Detroit, Mich ............ 17 18 2% 16 os. he, 4 Sacramento, Cal..... 7 42 ll 13 
18 e. 13 Southeast Farallon, Cal.*............ 16 4 1 
ran LL. 60 «00600000 2 25 13 21 s. 82 w. 15 Pacific Coast Region 
Grand Rapids, Mich........... 17 19 18 2) s. Hw. Ra RE a 37 4 4 37 
Houghton, Mich.f ........ 3 5 18 10s. 7% e. 10 21 11 
er 20 20 15 e. 5 Diego, 23 14 6 31 
rt Huron 20 a4 18 16 s. 27 e. 4 San Luis Obi pat) 6 3 
Sault Ste. Marie, 19 17 26 39 w. 14 
pec 18 20 19 16 os. Be. 4 West Indies 
Milwaukee, 17 19 16 18 «6s, 45 w. 3 || Gam Janam, Porte Ried 1 17 50 1 


* From observations at 8 p. m. only. 


+ From observations at 8 a. m. only. 
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Resultant. 

Direction Dura- 

from— D. 
° Hours 
n. 37 w. 5 
8s. 18 e. 6 
n, 23 e. 
s. 30 w. 8 
s. 9 e. 6 
s. 6 Ww. 10 
8. 22 w. 
s. 53 e. 5 
s. 76 w. 4 
s. 9 
w. 7 
s. 76 w. 4 
3 
s. 11 w. 5 
s. 13 w. 9 
w. 10 
wv. 
s Be, 19 
8. 22 e. 5 
8. 35 e. 21 
s. 20 e. 20 
e. 1s 
s. 55 e. lz 
e. 
n. 80 e. 6 
n. 51 e. 
s. 37 e. 4 
s. 77 e. Is 
s. 4 e 
s. 34 4 
n. 77 w. 18 
n. Il e. 16 
s. 75 w. 30 
s. 51 w. 27 
74 w. 7 
n. 74 Ww. 15 
s. 80 w. 28 
n. 77 w. 
8. 32 w. 26 
s. 41 e. 
s 5 w. 12 
s. 72 w. 6 
s. 27 e. 18 
s. Me. 
8s. 28 22 
12 e. 
s. 32e 
s Be 25 
s. We 26 
40 
n. 66 w. 30 
n. 56 e. 7 
8s. 78 w. 2 
n. 45 3 
=. 59 w. 27 
n, 61 w. 25 
s. 84 37 
n. 81 w. 18 
n. 63 w. 
s. 78 w. 35 
s. 73 e, 
n. 60 w. 
s. 63 e. 7 
n, 79 w. 10 
n. 59 w. 6 
83 e. 16 
13 w. 27 
s. 34 Ww. 22 
n. 65 w. a4 
s. 86 w. 26 
27 2 
n. 72 w. 25 
55 w. 2 
n. 79 w. 15 
n. 44 w. 29 
n. 54 w. 27 
70 w. 4s 
s. 35 e. 12 
s. 3 Ww. BA 
s. SO 52 
n. a4 
n. 45 w 
s Bw 25 
n. 70 w 27 
n. 4 w 
s. 72 e. 52 
s. 37 e. 26 


| 


4, 
| 
| | 
| | 
| 
| 
| | 
| 
| 
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TABLE IV.— Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded .25 in any 5 minutes, or 0.80 
in I hour, during June, 1907, at all stations furnished with self-registering gages. 


Total duration. a= Excessive rate. <* Depths of precipitation (in inches) during periods of time indicated. 
es 
5 10 | @ | 380 | % | 40 | | 50 | 60 | 80 | 100 | 120 
From— To— Began— Ended— min. min. min. min. min. min. min. min. min. min. min. win. | min. min. 

| { | | | 
Alpena, Mich........... 20 10:07 p.m. 10:25 p. m.| 0.48 10:07 p.m. 10:25 p.m. 0.00 0.18 0.81) 0.47) 0.48 
Asheville, N.C.......... 28 | 10:45 a. m.; 1:45 p.m.) @83 | 12:12 p. 12:41 p. 0.09 | 0.14 | 0.18 | | ABD | | 
Baltimore, Md........... 5 1:30 p.m. 2:15 0.47 | 1:39 p.m. 1:50 0.01 | 0.26 0.37 |............ | 
Bentonville, 25) 5:35 a. m 610 a.m. 1.06 5§:40a.m. 6:00 a.m. 0.02 0.56 0.86 0.98 1.01 ...... 

e. 4:00 a.m.) 4:50 a.m, 0.03 0.06 0.41 | 0.58 0.75 0.87 | 0.92! 0.98 1.12 | 1.32 | 1.38 
Birmingham, Ala ....... 130 9:27 a.m. 11:05 a.m. 0.70 9:34 a.m. 10:04 a.m. 0.01 0.12 0.26 0.32 0.39 0.47 0.58. 
Bismarck, N. Dak........ 20 12:30 a.m. 5:15 a.m.) 0.96 12:50a.m. 1:19 a.m, 0.08 0.18 0.26 0.47 0.55 0.63 0.74 ............ 
§10:08 a.m. 10:55 a. 1. ‘08 a. m. 27 a. m.| 0.00 | 0.30 0.55 | 082 | 0.99 1.02 |....../...... 
Charles City, lowa...... 2:20 p.m.| 5:50 1.32 | 4:11 p.m.| 6:36 p.m.| | 0.98 | O50 | O85 
Charleston, 8. C........-- 28-29 | 9:02 p.m. 10:55 a. m.| 3.36 9:18 a.m. 10.00 a.m. 2.30 
Charlotte, N.C........... 23/ 1:05 p.m. 2:45 p.m.| 0.74) 1:06 p.m.| 1:26 p.m.) T. | 0.40 0.53 0.62 | 0.67 
3:56 a.m, 4:36 a.m. 0.12 0.70 0.79 
Chattanooga, Tenn...... 2:47 a.m, 10:45 a. m.| 2.58 29:15 am. 9:40 a.m. 1,99 0.16 0.36 0.39 0.59 ............ 
Columbia, 8. C........... 130 4:50pm. 7:46 p.m, 6.97 549 p.m. 6:07 p.m.) 0.13 [wader 
Corpus Christi, 
Davenport, Iowa......... 
Del Rio, Tex............ 
Denver, Colo............ 
Des Moines, Iowa....... 
Detroit, Mich............ 
Dubuque, Iowa 
Duluth, Minn............ 
Eastpo 
Escanaba, Mich 
Evansville, Ind ......... 
Fort Smith, Ark......... 
830) 4:06 a.m.) 5:22 a.m./ 1.71 | 4:10 a.m.| 5:14 a.m./ 0.01 | 0.22 0.54 | 0.79 | 0.92 1.00 1.10 | 1.29 | 1.48 | 1.46 | 1.52 | 1.62 | 1.70 
Vest Werth, Tez........| &| 9:28 a.m./| 10:38 a.m.| 1.20 9:46 a.m./ 1611 a.m. | | O10 | 0.46 | O.88 | 1.06 | 2.18 | 
Indianapolis, Ind....... 6:04 p.m.| 7:58 p.m.| 0.75 | 6:23 p.m.| 6:43 p.m./ 0.01 | 0.19 | 0.38 | 0.58 | 0.64 |. .....)..... 
29-30 | 11:35 p.m. | 12:20 a.m. 0.68 | 11:45 p.m. | 12:00 mid. | 0.04 | 0.14 | | OGD | 
Jacksonville, Fla........ 13 | 12:26 pom.) 1:15 p.m. | 0.88 | 12:47 p.m.) 1:04 p.m, 6.01 0.18 0.43 | 0.75 O87 es 
7:27 p.m.) 9:30 p.m. 
19 2:12 p.m.; 8:00 p.m./ 0.76 | 6:42 p.m.| 6:57 p.m.| 0.08 | 0.28 | 0.89 | 0.62 | 
24-25 11:30 p.m | 0.97 | 11:36 p.m.) 12:06 a.m. 0,01 | 0.08 0.13 | 0.23 | 0.34 | 0.50 | 0.61 
9| 7:20 p.m.| 11:20 p.m./| 1.44 | 7:20 7:49 p.m.| 0.00 | 010 | 0.34 | 0.62 | | O96 | 1.08 
Key West, Fla........... 16) 1:00 a.m.| 2:60 a.m./ 1.25 | 1:06 a.m.| 1:31 a. m./ 0.01 | | | | | 1.146 | 0.19 
Knoxville, Tenn........ 3:00 p.m.| 4:10 p.m.| 1.12 | 3:04 p.m.| 3:29 p.m.| 0,01 | 0.19 | 0.68 | 0.82 | 1.04 | 
18 | 8:12 p.m.| 10:00 p.m./| 0.87 | 8:13 p.m.| 8:43 p.m.| T. | | | 0.41 | 0.47 | 0.62 | 0.87 
240 «(7:25 p.m.) 10:25 p.m.) 1.320 7:32 p.m.) 7:57 p.m.| 0.01 | 0.19 0.45 0.77 0.87 0.93 ...... sie 
Little Rock. Ark........ 5:56 p.m.| 9:40 0.44) 6:07 p.m.) 6:15 pom. 0.01 | 0.24 0.82 4 
Los Angeles, Cal ........ 
Lynchburg, Va........... | 4:10 p.m.| 8:15 p.m./ 1.02) 4:30 p.m. 5: p.m.| T. | 0.82 0.63 | 0.85 | 0.91 | 0,93 |......]...... 
Marquette, Mich........ . 2 3 :32 p.m. . 23 1, 1, 1.91%) 2.17% 2.42) 2.93%) 3.64% ....../...... 
Montgomery, Ala....... 23 1.16 1,25 1.31 | 1,37 


| 
3 
| 
| 
} 
‘ 
. ‘ 
i 
we 
re) 
= 
Thee 
} 
i 
- 
| 
x 
Nis 
. 
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Northfield, Vt........... 

North Head, Wash ...... 

Oklahoma, Okla......... 
» 


Palestine, Tex. ......... 
Parkersburg, W. Va.... 
Pensacola, Fia.......... 
SS 
Philadelphia, Pa........ 
Pittsburg, Pa........... 


Richmond, Va.......... 
Rochester, N. Y........ 
Sacramento, Cal......... 
St. Louis, Mo ......... 
St. Paul, Minn......... 
Salt Lake City, Utah... 
San Antonio, Tex ...... 
San Diego, Cal.......... 
Sandusky, Ohio.... ... 
San Francisco, Cal ..... 


Spokane, Wash.......... 
Springfield, Il).......... 


Mo.. 


Taylor, Tex. ............ 
Thomasville, Ga......... 
Toledo, Ohio ........... 
Valentine, Nebr........ 


Wytheville, Va......... 
Yankton, 8. Dak ........ 
San —. Porto Rico .. 


2% é 
. | 
2.2 a a 
2 
= 

Ins. Ins. Ins. ° ° 
st. Johns, N. F......... 29.82 29.96 +.05 47.0 — 4, 
Sydney, ©. B. I......... 29.95 29.99 +.04 51.6 — 3. 
Halifax, 29.82 2.93 —.02 55.6 — 2. 
Grand Manan, N.B.... 29.87 29.92 —.01 4.9 — 1. 
Yarmouth, ........ 29.88 29.95 .00 51.1 — 3. 
Charlottetown, P.E.I.. 29.90 29.94 +.02 55.6 —1. 
Chatham, N.B......... 29.90 | 29.92 +.03 59.0 — 1. 
Father Point, Que...... 29.95 29.97 51.7 — 1. 
ebec, Que..........-.. 29.59 2.91 —.01 60.2 — 1, 
ontreal, Que.......... 29.67 20.87 —.07 65.6 + 0. 
Rockliffe, Ont. ......... 29.30 29.909 —.04 63.7 + 2, 
Ottawa, Ont ............ 29.638 29.95 '+.01 67.2 +1, 
Kingston, Ont.......... 29.63 29.94 —.03 61.4 — 1. 
Toron 2.55 29.92 63.8 + 0. 

Port Stanley, Ont ...... | 29. 22.94 —.68 60.3 — 3, 
Saugeen, Ont........... 29.95 —.02 60.4 0. 


Total duration. 


6:50 a. m.| 11:23 a. m. 
9:48 a.m, 
.m. 7:02 p.m. 


7:59 p.m. D.N, 


10:10 p.m. 11:20 p.m 
2:00 a.m 5:30 a.m 
4:40 a.m 7:15 a.m 


‘8:10 p.m. 10:45 p.m. 


8:10 a.m. 1:50 p.m, : 


“DN. 6:12 a.m. 
DN. DN. 


&15 p.m. 1:50 p.m. 
4:65 p.m. 4:30 p.m. 
Dd. 


1:28 p.m. 4:00 p.m. 
12:00 noon, p.m. 


TABLE V.— Data furnished by the Canadian Meteorological Service, June, 


Temperature. 


| 


ou 


MONTHLY WEATHER REVIEW. 


TABLE 1V.—Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 


Depths of precipitation (in inches) during periods of time indicated. 


Excessive rate. 53 
3: 
5 10 15 20 8626 
| gs min, min. min. min. 
“7:23 am. am. O16 0.06 0.15 0.18 0.25 0.4 
3:57 a.m.) 4:37 a. m. 0.06 0.12 0.17 0. 
6:30 p.m. 6:10 p.m. 0.17 0.20 0.23 0.30 0 


coons| 
18 0.37 0.72 0.80 ..... 
0.16 0.19 0.26 646 0.55 
0.08 0.17 0.30 0.42 0.49 


0.05 0.10 014 024 0.37 
0.26 0.90 0.36 049 0.8: 


. 0.31 0.38 0.44 0.48 
0.21 0.54 0.68 0.78 0.85 
0.10 0.18 @.31 0.40 0.45 
0.82 0.94 0.99 1.12 1.24 
0.20 0.56 0.68 
0.31 0.40 0.51 0.59 ..... 
0.07 6.41 O<.51 

0.05 0.48 0.67 


* Self-register not working. 


Precipitation. 
2 
s s = 
i ¢ 
4 & 
sis 
Ins. Ins. Ina. 
55.0 39.0 338 —0.22 
62.8 403 1.98 —1.25 
66.0 45.1 3.71 —0.05 
63.6 462 2.61 —0.33 
57.9 443 1.51 —1.25 
64.4 46.8 1.41 —1.26 
71.6 46.4 375 |+0.29 
4.61 
69.7 50.8 4.97 +1.82 
74.2 57.1 3.50 —0.03 
77.2) 50.2 290 —0.% 
78.1! 56.3 247 —0.45 
69.9 52.9 1.18 —1.25 
73.8 537 212 -068 
69.4 51.2 2.53 —020 
71.4 49.4 1.36 -0.99 


Pressure, in inches, 


nD. min. min. min. min. 
| | 


; 


al. 
al. 


to mean of 24 
re from 
norm 
ure from 
norm: 


hours. 


Sea level, reduced 


Mean maximum. 
Mean minimum. 


Departu 
Depart 


| Total snowfall. 


3 
Stations. 
gee 
£22 
< 
Ins. 
Parry Sound, Ont..... 29. 
Port Arthur, Ont...... 29. 
Winnipeg, 29. 
Minnedosa, Man ......| 28. 
Qu’ Appelle, Sask ..... 27. 
Medicine Hat, Alberta. 27. 


Swift Current, Sask. ..| 27. 
Calgary, Alberta ...... 26 
Banff, Alberta......... 25. 
Edmonton, Alberta.... 27 
Prince Albert, Sask.... 28. 
Battleford, Sask....... } 28. 
Kamloops, B. C........ 28. 
Victoria, B.C.......... 29 
Barkerville, B.C....... 
Hamilton, Bermuda... 29.94 


BR. Mean. 


Jt} 


se 

a ~ 


RHONA OK 
++++4+1 ] | 


: 
- 


| 
298 June, 1907 
9 213 | OS | | | 
200 2:55 p.m. 3:06 p.m. O44 2:58 p.m.) 3:10 p.m. 0.01 | 
9:02am. am 153) 8:25am.) 9:58 am. 0.02 0.06 0.10 0.24 0.68 
Raleigh, N. C.......... 1 715 pm &:15 p.m. 0.85 7:35 pm, 
3 2.63 8:34pm. 942 pm. 0. 1.03 | 1.5) | 1.68 | 2.12 3.48 ..... |.. ... 
28-29 12:37 p. m. 2.27 645 p.m. &:08 pm. 0. 0.78 0.83 0.88 0.97 1.29 1.39 ...... 
2 206 p.m. 3:20pm. 690 210 pm, 245 pm 0.18 6.338 048 OS 0.67 0.73 0.37 
718 a.m. 30 a.m. 1, 0. 0. 0.62 0.74 0. 
Savannah, Ga........... 28-29 6:13 p.m. 8:50 a.m. 5.38 7:08 8:06 a.m. 2, 1..@ 1.18 1.20 1.72) 2.06 225 ...... ..... 
7 0.98 10:30 p.m.| 10:57 p.m. @07 0.23 O34 ,0.936 O36 0.39 0.40 O56 O83 | 0.97 
8 148 3:44 a.m.; 4:40 a.m. 001 0.21 0.29 ' 0.33 0.36 0.39 0.48 O.68 0.77) O83 O.92 
3 «61:55 p.m.) 3:30pm. 1.4 2:00pm. 248 p.m. 0.01 6.05 0.18 0.39 0.69 096 1D 1.26 1.27 | 1.33 1.40 
29 8:42 p.m. 9:42 p.m. (0.01 0.18 0.34 040 0.48 (0.57 0.61 O68 
Vicksburg, Miss........ 11 9:51 a.m. 10:31 a.m. 0.16 0.06 0.22 0.44 0.59 0.89 1.138 1.25 £1.42 
Wichita, Kans.......... 22 0.77 3:50a.m. 4&14am. 0.14 
Wilmington, N. C....... il 112 2:39 a.m 3:06 a.m. 0.01 
Dx 28-29 § 858 a.m.) 9:43 am. 1.04 0.48 0.50 0.51 | 0.53 | 0.56 
12 075 407 pm. 4:27 p.m. 0.01 sha 
22-23 1.27 1668 p.m.| 10:29 p.m. 28 
| x 6.89 «207 pm. 2:28 p.m, 0.15 
14/7. 
! 
Pressure, in inches. Precipitation. 
| 3 | 
| £3 
7 
—1. 75 
+0. 98 
+ 2.69 
—1.07 
1. 08 
81 
85 —0. 58 
77 +0, 23 
75 —. +0. 02 
79 |—. —§,77 | 
‘ % —. —0,42 
98 —0. 87 
| | 
i] 
| 
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Stations. 
Milk River. Miles. 
237 
Yellowstone River. 
Billings, Mont............ 330 
Cheyenne River, 
Rousseau, S. Dak. ......... 7 
‘ames Rover. 
Lamoure, N. Dak.......... 330 
Huron, 8S. Dak. ..........- 139 
Big Blue River. 
Beatrice, Nebr............. 92 
Blue Rapids, Kans......... 47 
Republican River. 
Clay Center, Kans......... | 42 
Solomon River. 
Beloit, Kans..... 75 
Smoky Hill-Kansas River. 
Lindsborg, Kans........... 318 
Abilene, Kans............ 24 
Manhattan, Kans......... 160 
Topeka, Kans,............ 87 
Osage River. 
Bagnell, Mo..............- 70 
Gasconade River. 
Arlington, Mo...........- 9s 
Missouri River. 
Townsend, Mont........... 2,504 
Fort Benton, Mont. ....... 2, 285 
Wolfpoint, Mont.(*)...... 1, 952 
Bismarck, N. Dak. ........ 1,309 
Pierre, Dak..............| 1,134 
Sioux City, Iowa.......... 784 
Blair, Nebr..... 705 
Omaha, Nebr......... 669 
Plattsmouth, Nebr........ 641 
St. Joseph, Mo ........... 481 
Kansas City, Mo........... 388 
Glasgow, Mo............... 231 
Boonville, Mo.............. 199 
Hermann, Mo............ 103 
Minnesota River. 
Mankato, Minn............ 127 
St. Crowr River. 
Stillwater, Minn... ...... 23 
Chippewa River, 
Chippewa Falls, Wis....... 75 
Red Cedar River. 
Cedar Rapids, Iowa....... 77 
Des Moines River. 
Des Moines, lowa......... 205 
Illinois River. 
197 
135 
Beardstown, Ill. ........... 70 
Clarion River. 
32 
gh River. 
Johnstown, Pa. ..... ..... 64 
Alle heny River. 
177 
Parker, 73 
29 
Springdale, Pa............. 17 
Cheat River. 
36 
“oughiogheny River. 
59 
West Newton, Pa. ......... 15 
la River. 
A 161 
Fairmont, W. Va.......... 119 
Greensboro, Pa............ 81 
40 


Beaver River. 
Ellwood Junction, Pa...... 10 
Muskingum River 


Zanesville, Ohio........... 70 
20 
Little Kanawha River. 
Glenville, W. Va.......... 77 
Creston, W. Va. ........... 38 
New-Great Kanawha River 
213 
Charleston, W. Va......... 58 
Scioto River. 
Columbus, Ohio....... ... 110 
Licking River. 
Falmouth, Ky.... ... 30 
Miami River. 
77 
Kentucky River. 
Beattyville, Ky ........... 254 
High 117 
Frankfort, Ky............ 65 
Wabash River. 
Terre Haute, [nd.......... 171 
Mount Carmel, Il......... 75 
Cumberiand River. 
Celina, Tenn............ 
Carthage, Tenn............ 308 
Nashville, Tenn........... 193 
Clarksville, Tenn.......... 126 
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Stations. 
a 
Powell River. Miles 
Tazewell, Tenn............ 
Clinch River. 
Speers Ferry, Va........... 156 
52 
South Fork Holston River. 
Bluff City, Tenn. .......... 35 
Holston River. 
165 
Rogersville, Tenn.......... 103 
French Broad River. 
Dandridge, Tenn.......... 46 
Little Tennessee River. 
McGhee, Tenn............. 17 
Hiwassee River. 
Charleston,Tenn ......... 18 
mnnessee River. 
Knoxville, Tenn...... .... 635 
Kingston, Tenn............ 556 
Chattanooga, Tenn......... 452 
Bridgeport, Ala ........... 402 
Guntersville, Ala.......... 349 
Florence, Ala.............. 255 
225 
Johnsonville, Tenn........ 95 
Ohio River. 
966 
Beaver Dam, Pa............ 925 
Wheeling, W. Va.......... 875 
Parkersburg, W.Va........ 785 
Point Pleasant, W. Va..... 708 
Huntington, W. Va....... 660 
Catlettsburg, Ky........... 651 
Portsmouth, Ohio......... 612 
Maysville, Ky............. 559 
Cincinnati, Ohio........... 499 
413 
Louisville, Ky............. 367 
Evansville, Ind............ 184 
Mount Vernon, Ind.. ..... 148 
47 
1 
St. Francis River. 
Marked Tree, Ark........ 104 
Neosho River. 
Neosho Rapids, Kans...... 326 
262 
184 
Fort Gibson, Ind. T....... 3 
Canadian River. 
Calvin, Ind, T...... 99 
Black River. 
Blackrock, Ark...........- 67 
White River. 
Calicorock, Ark ........... 272 
Batesville, Ark............ 217 
Newport, Ark.......... .. 185 
Clarendon, Ark............ 75 
Arkansas River. 
1334 
832 
Webbers Falls, Ind. T..... 465 
Fort Smith, Ark........... 408 
Dardanelle, Ark........... 256 
Little Rock, Ark.......... 176 
Pine Bluff, Ark........... 121 
Yazoo River. 
Greenwood, Miss .......... 175 
Yazoo City, Mies.......... 80 
Ouachita River. 
304 
122 
Red River 
Arthur City, Tex.......... 688 
515 
Shreveport, La...... ..... 327 
Alexandria, La............ 118 
Mississippi River 
Fort Ripley, Minn......... 2,082 
, 954 
Red Wing, Minn........ 1,914 
Reeds Landing, Minn..... 1, 
1,819 
Prairie du Chien, Wis.... 1,759 
Dubuque, Iowa............ 1,699 
Clinton, Iowa.............. 1,629 
Leciaire, Iowa. ..... 
Davenport, Iowa........... 1, 593 
| Muscatine, lowa .......... , 562 
Galland, Iowa............. 1,472 
Keokuk, Iowa............. , 463 
Hannibal, Mo............ 1, 402 
Grafton, Ill ........ 1, 306 
St. Louis, Mo.............. 1,264 
Cape Girardeau, Mo....... 1,128 
New Madrid, Mo........... , 008 
905 
Memphis, 843 


TABLE VI.— Heights of rivers referred to zeros of gages, June, 1907. 


Feet. 
20 
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Mean stage. 
Monthly | 
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| 
fe Highest water. Lowest water. § Highest water. Lowest water, 
L / 
=° Height. Date. Height. Date =° Height. Date. Height. Date. 
Feet. Feet. Feet. Feet. Feet Feet. Feet. 
| 9 9.9 23 4.2 21,22 &1) &7 6.4 10 0.8 28-30 = 
8 8.5 23 4.8 1/65) &7 22.0 14 0. 5| 27 
25.6 16 4. 0; 21.2 
120 «11.7 4 1, 2 10.4 
14 27 —1.0 13,14 |— 6.8 0.5 
6.0 2,3 2.3 30) 4.3 37 8 17.5 14 a 16.3 
14 14.0 15 2, 11.8 
14 7.6 11 2.7 30 4.3) 49 
1410.6 12 4.1 7 5.8! 6.5 4 1.4 2|/—asz 17-20 1,7 ea 
' 12 5.5 9 1.4 1, 21-24 4.1 ie 
18 x3 10 6.0 7-9,22-25 66 238 a 
7.7 29 m6 17-19 4.1 
1615.8 28 0.6 23 15.2 
5.8 2 2. 22 8.8 
20 3.9 30 1.0 1 21 mG 
22 6.2 30 0.0 1-4 1.2 16 ; ES 
4 18 8.4 12 3.3 4 $47 16 
21 10.6 13 6.8 24 «(7.6 16 
17 
28 13.6 12 3.4 s 6.4 18 ; mn 
19 
129 OF 29 ; 
20 
11 8.9 26, 27 6. £6). 12.7 21 
12 9.6 25, 26 6. 12 7.4 mee 
17 7.7 29 2 1,2 5.6 13.9 15 ‘> 
29 6. 6 8.4 13.4 15 * 
4 9.9 29, 30 5. 8 7.6 19.2 15 e 
17. Is 10. 9,10 12.2 19.0 16 
15 13.6 1,19 10. 10 12.0 18. 6 17 
18 1 13.4 15.6 32.6 16 
17 10.1 20-22 7. 10 3.8 39.5 
10 10.9 22 7. 11,12 41.0 
21 19.8 12 18.0 41.7 6 1 
18 17.6 25 10. 1 11.2 40.7 16 1 fa 
2020.6 26 1 16.9 43.0 7; 1 
24 «19.0 26 9. 1 15.8 357 
16. 7 18 he : 
18 21,22 5.7 6-8 10.3 32.3 2 #1 
30.8 21 1 
il 10.6 19, 24 9.7 28.7 4 
38.4 18; @. 15.5 
16 4.0 1 2.1 19 
16.7 7-9 3.3 
66.0 is 2 47) 26 
12.8 25 11.6 
19 7.1 26 3.9 2; at) as 5.1 26 5.1 ‘- 
16.8 28 16.4 
18 6 3017.0 2.3 18.0 23 8.6 
14 14.2 1 13.0 29,30 1236 1.2 
1212.6 13 «11.4 1 121! 1.2 5.4 11, 23,28 25 
10 3.5 6 1.6 90 24 12 19.0 2 11.0 
7 18 22.7 2 20.6 > bh 
15 30 28.4 1 en 
20 
20 10 el 
27 10 
16 
23 
22 
23 23 ‘ 
25 
‘ 18 Lob 
25 38 Meet 
= wb 
39 
25 22 
25 7 = 
28 
20 «16.0 14 0.6 28 (15.4 29 
20 «14.4 2.6 28,29 11.8 33 
1410.5 14 0.8 9.7 10 
1413.0 14 2.1 1 10.9 4 
800 14 4.8 30 28.2 14 
12 
17 8.4 3 2.0 6.4 
1 
2% 17.6 32.0 15.6 15 
16 
18 7.9 11 20 3. 5.9 10 af 
15 
8013.6 13,2 16 
17. 16.8 6.9 8 
31 11,7 5.4 15 
18 
16 14.0 6, 9.6 13 
1517.5 11,2 23 
30 
50 34.1 32.4 80 
4 31.8 1 28.8 28 Shere 
40 26.0 23.1 34 
40 18, 2 33 
43 «30.5 24.6 33 
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TaBLeE VI. —Heights of rivers | referred to zeros of gages—Continued. 


ig Highest water. Lowest water. | ag lea Highest water. Lowest water. 
= 
: Height, Date. Height. Date. 2° Height. Date. Height. Date = 
a ia a 
Mississippi River—Cont’d. Miles. Feet. Feet. Feet. Feet. Feet. Miles. Feet, Feet, Feet. Feet. Feet. 
767 42 38.0 23-25 24.2 4 330 13.8 Carlton, Ga................ 1) 5.3 2.2 12,13 26 8.1 
Arkansas City, Ark........ 635 42 41.9 1 35. 8 7 39.4) 6.1 Savannah River. 
Greenville, Miss........... 595 42 37.0 1 30,2 7,8 $3.3 6.8 Calhoun Falls, 8. C........ 7 15 4.9 2 2.7 25,26 33 2.2 
Vicksbu 474 45 44.7 1 87.3 | 7.4 || Anguota, Ga.............. 268 82 15.0 2 5.9 24 8686 91 
Natches, Hise, 873 46 45.8 1 39.4 14-18 41.2 6.4 Oconee River. 
Baton Rouge, | ee 385 35.1 1 30.6 19-21,23-25 32.0 4.5 Milledgeville,Ga.......... 147 25 11,0 30 20 240645 9.0 
Donaldsoneilie, La 188) 28 27.9 2) 240 18-26 25.2 3.9 Dublin, Ga............... 79 30 40 34)/—04 4,2 10 44 
New Orleans, 108 16 17.8 1,3 15.4 19,26 16.2 2.4 Oem: 
Macon, Ga.. 208 18 9.7 29 1.5 32 8.2 
Simmesport, La. .......... 127 33 40.8 3 36.3 { 37.8 4.5 Abbeville, Ga.. 96 | 5.6 Is 1.8 26,27 33 3.8 
Melville, 108 31 36.4 14 33.9 21,29,% 4.8 2.5 Flint River. 
Morgan City, La........... 19 8 5.5 10, 12 4.0 3; 48) 1.5 || Woodbury, Ga............ 227 10 4.3 29 0.2 21-3 O8 41 

Sandusky River. Montezuma, Ga.......... 152 20 5.9 30 2.6 24-27 43 3.3 

65 7 4.5 3 0.6 20-22 1.8; &9 || Albany, Ge. .............. 90 20 2.3 6 0.5 23 1.4 1.8 
Bainbridge, Ga......... 29 «22 4.3 1 2.1 2-28 3.1 29 
Grand River. | 6,10,14, Chatlahoochee River. 
Grand Rapids, Mich....... 38 ll 2.7 i 2.1 16-25,> 2.2 0.6 Oakdale, Ga .............. 805 18 6.0 1,2 3.8 2% 45 22 
29, 30 West Point, Ga............ 239 4 2.5 31 206 
Connecticut River. eS 90 40 7.7 30 1.8 23,24 42 5.9 re 
Hartford, Conn............ 50 16 8.0 7 2.5 22; 47) Alaga, Als............ 30 25 6.8 6 35 23 49 
Mohawk River. 
42 12 2.3 7,8 0.2 24-26,28-30 21 Coosa Be. 
Schenectady, N. Y......... 19 15 2.5 3 0.3 29,30 415 22 Rome, Ga.. suscsccce, (0 30 94 1 1.6 23,24 3.7 7.8 
Gadsden, 62 2 24 406470 
Troy, 154 14 4.7 1,7 3.0 26,28 40 1.7 Lock No. 4, Ala.......... 18 17 9.9 2 1.8 24,25 3.8 8.1 
48 1 1.5 21 36 3&3 Wetumpka, Ala. 2 15.9 3 5.1 23.24 89 108 

River. lapoosa River. 

Pompton Plains, N. J.... 6 8 4.8 6 3.7 42, 11 Milstead, 42 (35 6.8 25 21,22 40 43 

Passaic Alabama 

Chatham, N.J........... 69 7 3.2 3 2.2 22-2629 2.5 1.0 Montgomery, Ala.. . 323 35 12.6 i 3.2 23,24 «6.4 9.4 
Lehigh River. 5 4.1 4,25 8.1 11.0 
Mauch Chunk, Pa. ....... 45 15 5.3 3 4.2 1 46 11 Black Warrior River. 
Schuylkill River. Tuscaloosa, Ala........... 9 48 2 60 2406113 
Reading, Pa..... seescesees 66 12 1.0 3 0.1 27 06.5 0.9 Tombigbee River. 

Delaware River. Columbus, Miss........... 316 83 10.9 5 1.2 B33 121 
Hancock (E. Branch),N.Y. 287 12 4.1 38,6,7 29 25-27,29 35) 1.2 || Vienna, Als............... 2606 00 1 6.0 2 95 150 
Hancock (W. Branch N, 287 10 3.9 8 2.9 26,27 1.0 Demopolis, Ala............ 168 35 27.9 4 %3 24,25,.28 1233 46 
Port Jervis, N. Y.. 215 4 2.2 4 04 26-28 1.1 1.8 Leaf River. 

Phillipsburg 146 26 4.1 a4 1.4 29 #2.4 27 Hattiesburg, Miss ....... 60 20 12.6 2 3.7 23,24 «5.4 8.9 

Trenton, N.J.............. 92 18 a1 3 1,2 2% 2.1; 1.9 Chickasawhay River. 

North Branch Aanna. Enterprise, Miss.......... 144 18 ja 1.4 19,2 26 4.0 
Binghamton, N. Y......... 195 16 29 8 2.0 7,28 2.3 0.9 Shubuta, Miss............. 106 p-5) 17.0 1 4.0 15-30 = 6.2 13.0 

Towanda, Pa.............. 139 16 24 4 0.7 2,30 41.5 17 Pascagoula River. 

Wilkes-Barre, Pa.......... 60 17 5.2 5 3.2 2,29 40) 20) Merrill, Miss.............. 78 20 18,2 4 4.3 22 69.4 13.9 
West Branch Pearl River. 

Ga Be ecccccscccese 165 8 2.7 8 1.2 1 1.8 1.5 Jackson, Miss............. 242 20 8.8 1 2.3 27 43 6.5 
Renovo, Pa........ 3 15 21,22 28 385 Columbia, Miss............ 110 14 17.8 1 47 2 71 
Williamsport, ee 89 20 6.0 4 2.0 123 34 40 Sabine River. 

Juniata River. Logansport, La............ 315 25 24.4 1 4.8 » 19.4 19.6 

90 5.8 2 3.5 1; 45; 23 Neches River. 
hanna River. Rockland, Tex ............ 105 20 20.5 3 5 80 11.1 15.4 
Selins I 116 17 3.8 4 1.5 21,23,2429 2.3 23 Beaumont, _ aan 18 10 10.9 2 1.7 29.30 4.6 9.2 
Harrisburg, Pa............ 69 «(17 4.6 4,5 21 24, 8.0 25 Trinity River 
Shenandoah River. 320 25 30.4 8 4.5 30 14.9 225.9 
Riverton, Va.............. 58 22 10.6 % 0.8 1 16 11.4 + Long Lake, Tex........... 211 35 41.0 5 8.7 28 33.5 32.3 

Potomac River. Riverside, Tex............ 112 40 31.1 1,2 5.5 30 26.1 8295.6 
Cumberland, Md.......... Liberty, Tex.............. 2 2 8626.0 68 244 0 5.3 
Harpers Ferry 172 18 15.2 3 2.4 23-30 «45.9 12.8 

James River. 

Buchanan, Va.............. 305 12 17.4 14 2.8 1 5.4 14.6 Kopperl, Tex. .. . 345 21 9.0 21 0.6 3000 «1.7 8.4 
Lynchbu 260 18 11.7 15 1, 41) 100 || Waeo, Tex................. 285 22 10.6 1 3.9 17 6.1 6.7 
Columbi ecseduscepnese 167 18 28.1 2 | 5.8 23 «(10.0 22.3 Valley Junction, Tex...... 215 40 13.0 1 2.0 16-21,27-30 4.2 11.0 
Richmond, Va............ 12 14.7 3 0.5 14.2 Hempstead, 140 40 30.6 3 2.6 22 113 280 

61 39 30.3 1 3.4 21,22 11.3 26.9 
55 8 6.8 3; 22,283 0.9 6.8 Colorado River. 

Staunton River. Ballinger, Tex........ ccoee, 21 6.2 12 0.5 45 1.4 5.7 
Randolph, Va............. 26 28 24.1 3 4.5 1 %4 186) Austin, Tex............ ; 214 18 7.7 24 1,0 19-21 2.7 6.7 

Roanoke River. Columbus, Tex............ 98 24 34.2 1 7.1 19-21,24 11.4 27.1 
SS 196 12 8.6 3 0.4 1 2.4) 8&2 Guadalupe River. 

¢ 129 30 34.0 4 10,7 1 15.8 23.3 Gonzales, Tex... ......... 112 22 25.0 1 0.6 30 24.4 
Tar River. 35 16 22.1 4 1.9 66.4 
46 25 19.4 6,7 3.8 1 15.6 Rw Grande, 
Greenville, N.C. ......... 21 22 14.4 9 4.9 1 358.9 95 San Marcial, N. Mex....... 1233 il 11.7 21 9.7 30 10.6 2.0 | 
Haw River. 12.5 1,2, 24 11,2 7,8 11.9 
Moncure, N.C............. 171 25 16.7 2 2.3 9 68 14.7 Red River hn North. 4 
Moorhead, Minn.......... 24 19.3 17 89 13.5 8&6 
Fayetteville, N. C.... 112 38 28.0 3 4 1 11.7 | 23.6 ah River. 
wi b Bonners Ferry, Idaho ..... 123 24 23.7 30 21.3 1 22.6 2.4 
NY ae 40 7 5.0 30 2.6 9 a&4 24 Pend D’oreille River. 
. Newport, Wash............ 86 14 16.7 15 14.6 1 15.8 2.1 
149) 27 22.3 4 28 1,11,22 8&8) 19.5 . 
Smiths ‘Mills, 51 16 13.1 21 6.6 11.2) 65 Snake River. 
ry Lewiston, Idaho .......... 144 24 15.5 2 11.7 27 133 3.8 
Effingham, 8. C............ 35 12 8.8 21 5.0 27 69) 38 Riparia, Wash perry sare 67 30 15.0 3 11,5 27,28 13.0 3.5 
Columbia River. 
Kingetree, & C............ 45 12 44 15 3.0 20-23 «(3.6 1.4 Wenatchee, Wash ......... 473 40 34.9 4 $2.6 27 339 23 
re River Umatilla, Oreg............ 270 25 20.5 4 17.7 27 «(19.4 2.8 
Mount ~< eeececes 143 15 4.8 2 1.9 22,23 2.4 2.9 The Dalles, Oreg........... 166 40 34.1 5 29.0 22 «31.5 5.1 
Catawba, 8. 107; 11 11.6 23 2 «94 
pm Ke _ Sees 87 24 26.3 8 5.2 24 11.2 21.1 Albany, Oreg......... 118 20 3.3 13,14 2.1 23-30 «862.7 1.2 
Salem, Oreg............... 8 2.2 14, 16,17 29,30 17! 21 
Blairs, 8. C 36 9.5 2 0.1 22 25 Portland, 12 15 19.2 6-8, 10 16.5 29, 18.0 2.7 
a River. 
7 4.5 2 26 7-9,17-21 30 1.9 Kennett, Cal............... 323 
Chappels, 8. C.............. 56 14 10.2 2 2.1 19, 21 4.1 8.1 Red Bluff, Cal ogeuneees 265 23 6.0 18 2.7 30 38.6 3.3 
156 25 11.8 14 7.5 30 (8.6 4.3 
Columbia, 8. C............ 52 15 9.0 3 0.9 9,21,23 25 8&1 Knights Landing, Cal ..... Oe ents 13.6 1,2 10,8 30 (12.6 2.8 

Santee River. Sacramento, Cal.. bax 64 25 19.6 2 17.8 30 «18.7 1.8 

| 108 12 13.5 8,9 6.5 7.0 San Joaquin River. 
St. Stephens, 50 10 13-15 5.0 26 7.5 203 10 8.0 3.8 16 5.8 4.2 
5 Firebaugh eer Lee 12.5 8 10.5 19,20 11.5 2.0 
75 5.3 4 1.8 2 8.5) Lathrop, Cal............. 14 17.0 5,6| 15.1 20 161 «1.9 
(*) One day missing. 


| 

| 


June, 1907. 


MONTHLY WEATHER REVIEW. 


301 


Honolulu, T. H., latitude 21° 19 north, longitude 157° 30° west; barometer above sea, 38 feet; gravity correction, —0.057 inch, applied. June, 1907. 


Pressure.* Air temperature. Moisture. Wind. — 
8 a. m. 8p. m 8a. m 8 p. m. 
Day. 
1 30. 02 30.02 77.5 76.0 s4 72 «(71.5 74 70.0 74,sOW 5 ne 8 0.00 0, 00 
2 30.03 30.01 | 80.5 77.0' 84 78 71.0! 638 700 71) e. 3 ne 5 0.00 0.00 
30.02 29.98 80.0 76.5 8&8 74 71.5 66 71.0 ne 4 ne 9 0.01 0.01 
29.97 29.97 78.0 72.0 71 71.0! 71 71.0 ne 5 one 2 0.01 0.05 
30.01 29.99 76.8 75.8 72 683 65 688 7 ©. 12 e. 8 0.05 T. 
30.03 30.02/ 77.0 75.0 82 71 69.0, 67 69.0 74) m 12 4/001] T. 
7 30.05 30.03 77.5 77.0) 82) 73 69.5 67 69.0 67! ne 10 ne 12 0.01 | 0.00 
30.05 30.05 78.5 75.0 81 74 «(69.5 64 69.0 74° ne. 10 ne 
9....... 8008 30,05 77.38 75.0) 82 72 680 62 680 ne 2 « 9 0.00 T. 
... 80.05 30,00 | 76.0 75.0 83 71 69.0: 70 72.0 ne. 13 9 T. 
80.01 29,99 785 75.0 82) 72 69.0 62 6.0 4 4 0.02 0.00 
12............. 29.98 29.97|79.0 760, 82 73 69.3 61 68.0 66) e. 6 ne 9 0.00 0.00 
29.98 30.00 78.0 740 82 £72 70.0 67 69.0 78) nm 9 ne 8 0.00. T. 
80.00 29.98 78.0 76.0 82 74 69.0 63 680 66. 7 122 0.00 
«29.98 «29.96 77.5 77.0 83 72 68.5 63 69.0 67 14 0.00 0.00 
29.95 29.93 77.5 75.0) 73 67.0 58 680 70) nm 9 0.00 1. 
29.95 2.91 76.0 75.0 80 72 69.0 70 69.0 74. ne 12 sw T. | 004 
29.95 29.96 77.2 75.0) 88 70 702.0 7 7020 #78 4 0.00 0.00 
29.98 30.01 780 75.0) 82 72 71.5 78 70.0 78) sw 10 0.00 | 0.00 
30.04 30.04 78.0 77.5 81 72 71.5 7% 720 s ome 1 0.00 0.00 
21..... ....... 30.06 30.05 78.5 75.2 %73.0 77 72.2 86 sw 4 ne 9 0.02 0.23 
30.06 30.04 80.0 76.0 838 74 71.0 64 69.0 7 1 ne 4 T. 0.00 
283 ............. 30.06 30,01 780 75.9, 82 74 69.0 63 67.9 66 5 ne 10 0.00 0.00 
30.03 30.01 78.3 75.5 82 74 69.0 62 68.5 70) ne 9 « 12 0.00 0.00 
30.00 30.00 79.0 77.0 S84 73 69.0 60 680 63) « 9 0.00 0.00 
30.00 30,00 78.0 76.0 83 74 69.0 63 68.0 66 ©. 7 om 9 0.00 T. 
27 .............. 30.02 29.98 78.4 75.4 80 73 66 68.9 72 | ne. 5 9/001; T 
299.98 29.94 78.0 75.0 82 78 69.0 68 69.0 74) ne. 6 6 0.00 6.00 
29.95 29.95 78.5 76.0 82 71 69.0 62 67.0 62 e. ne | 
29.98 29.96 784 76.2 73 67.0 55 68.0 65/ e. 12 ne. 7 TT. | 0.00 
Mean.... 30.009 29.994 78.1 75.6 82.3 72.6 69.6 65.5 69.2 72.6! ne. 6.9 ne. 7.5 0.15 0.38 


Observations are made at 8 a.m. and 8 p. m., local standard time, which is that of 157° 30’ west, and is 5° and 30™ slower than 75th meridian time. 


RAINFALL IN JAMAICA. 


reduced to sea level and standard gravity. 


Thru the kindness of Dr. H. H. Cousins, chemist to the 

government of Jamaica and now in charge of the meteorological 

service of that island, we have received the following table. Divisions. 
The rainfall for June was much below the average for the 

whole island. The greatest fall, 16.04 inches, occurred at 

Westfield, in the northern division, while the least, 0.61 inch, Northeastern division .......-.---.....-. 


fell at Agualta Vale, in the northeastern division. 


Amount, 


3.7 


8a. m. 


Kind. 


Clouds. 
8p. m 
3 
| = & 
ra) < a 
ne 2 A.-8. w. 
1 Cu, ne 
e, 4 Cu ne 
ne, 6 | N. ne 
7 8. ne 
e, 2 Cu.-n ne. 
se, 
0 0 0 
2) A.-8. nw, 
1 Cu, ne 
P 3 Cu, ne 
8 Cu.-n, ne 
e, 2 Cu, 
e, few. Cu. ne 
ne, N. ne 
¢ few. Cu ne 
5 Cu ne 
1) Cu. ne, 
e, 6 Cu. ne. 
0 2 S.-cu n. 
0 7,8. n. 
w. 
0 
6 Cu. sw, 
sw, 9 N. ne, 
ne 3 | Cu, ne, 
ne 1 S.-cu ne, 
7 Cu ne, 
ne 4) Cu. ne. 
7 A.-cu nw. 
3 Cu. ne, 
ne, 9, N. ne. 
sw, 
ne, 
e, 8 Cu. ne. 
e. 1 Cu. ne 
e, 0 0 0 
e 4.1 Cu ne. 


Comparative table of rainfall. 
| Based upon the average stations only. | 
JUNE, 1907. 


Northeastern division ................... 


Southern division ................. 


Relative 
area. 


*Pressure values are 


} Rainfall 
Number of 
stations. | 
1907 | Average. 
Inches. Inches. 
24 6.74 | 10. 73 
50 3. 60 5. 46 
23 8. 55 10, 24 
28 4. 93 6,85 
ven 5. 96 8.32 


|_| 
Cu. 
Cu, 
Cu. 
Cu, 
Cu. 
2 
Cu, 
S.-cu. 
Cu.-n. 
A.-cu, 
Cu.-n. : 
A.-cu. 
? Cu. 
N. 
Cu. 
Cu. 
Cu, 
A.-s. 
? Cu, 
Cu. 
Cu. 
S.-cu. 
A.-8. 
Cu, 
A.-s. 
Cu. 
Cu. 
S.-cu. . 
Cu. 
Cu. 
Cu. 
Cu. 
few. Cu. 
¢ 
8) Ca. 
3 | Cu. 
1 Cu. 
few. Cu. 
Cu. 
| 
Per cent. Pe 
ent. 
25 
26 
| 


q 

| 

| | 

| 

| 

| | 


XXxXV—47, 


Chart I. Hydrographs for Seven Principal Rivers of the United States, June, 1907, 
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